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To Beep erent 


eo. at 1000 feet 
per minute! 


@ Threading its way through a gi- 
gantic continuous-annealing furnace 
at speeds up to 1000 feet per minute, 
steel strip behaves erratically. It 
tends to wander and weave. It fouls 
the rolls. Sometimes it breaks. Then 
production on a multi-million-dollar 
unit, designed for high-speed opera- 
tion, slows down or stops dead ...a 
very costly business. 

To solve this problem—to keep 
strip from running crooked —all sorts 
of schemes have been tried; crowned 
rolls, higher tension on the strip, 
side guides. None of them worked as 
hoped for. Each merely added new 
problems of its own. To make mat- 
ters worse, with recent trends to 
longer strip, to higher speeds and 
longer processing lines, these track- 
ing and aligning difficulties were fur- 
ther aggravated. 

But the answer has been found. 
In the development of the Lorig 
Aligner, United States Steel has 
come up with a novel, yet surpris- 
ingly simple solution. For these rolls, 
named for the inventor—a U. S. 
Steel engineer—are automatically self 
centering. Set in the continuous- 
annealing line shown here, they now 
track the strip—no matter what its 
speed—relentlessly toward the cen- 
ter of the roll. These remarkable rolls 
even anticipate trouble and realign 
wayward strip 30 feet before it 
reaches the roll. 

The result? Clean, bright strip, 
flat and undamaged, uniformly and 
perfectly annealed, reeling off the 
delivery end at the rate of 1000 feet 
per minute. 

The U-S'S Lorig Aligner—a bril- 


liant application of basic engineering 
principles—is full of promise not 
only for continuous strip lines of all 
kinds, but wherever production de- 
pends on accurate tracking of the 
material. In other words, if centering 
and alignment is the problem, the 
Lorig Roll is literally the key to con- 
tinuous high-speed production. 

The Lorig Aligner is another ex- 
ample of United States Steel’s active 
research program which has enabled 
countless manufacturers to improve 
their production methods and make 
better products in the bargain. In 
the field and in research laboratories, 
trained U. S. Steel engineers and 
metallurgists are working to help 
make the manufacture of steel—and 
its use—more efficient. 
United States Steel Com- 
pany, 525 William Penn 
Place, Pittsburgh 30, Pa. 


THE U-S‘S LORIG ALIGNER consists of a divided roll (conical eect exaggerated 
at the right) with each conical half running on a common rotating axle that is 
slightly deflected in the center so that the upper surfaces of the cones form a straight 


surface 


As the strip passes over the roll, strongly converging lateral forces are 


set up to exert a powerful centering action on the strip that immediately corrects 
any deviation and keeps the strip running straight and true. 
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“an AIRCRAFT engineer ? 


But I haven't majored in 


™%\ aeronautical engineer 


me, 
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Tn aa 


i 


ng 


eo 


That doesn't matter. 


— can train you... 


' 
It’s your aptitude, your knowledge of engineering principles, 
your degree in engineering that count. 


Those—plus the opportunity Lockheed is offering you—are all you need for a 
career as an aircraft engineer. In Lockheed’s special program for engineering 


graduates, you may go back to school, or you may convert to aircraft work by 


doing—on-the-job training. But whichever it is, you receive full pay while learning. 


But Lockheed offers you more than a career. It offers you a new life, in an area 
where living conditions are beyond compare. Outdoor living prevails the 
year-round, Mountains, beaches are an hour from Lockheed. 


See your Placement Officer today for the details on Lockheed’s Aircraft Training Program 
for engineers, as well as the better living conditions in Southern California. 


If your Placement Officer is out of the illustrated brochures describing living and 
working conditions at Lockheed, write M. V. Mattson, Employment Manager 


Lh haotheas Corporation 


Burbank, California 
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The P-38 Lightning — first 400 mile 
per hour fighter-interceptor, the 
“‘fork-tailed Devil” that helped 
win World War II. 


This Plane is making History 


The Super Constellation - larger, faster, 


more powerful; the plane that bridges 
the gap between modern air transport 
and commercial jet transport. 


This Plane will make History 


a ahs 


Sa tw 


This plane — which exists only in 

the brain of an engineer like yourself 
— is one reason there’s a better 
future for you at Lockheed. For 
Lockheed wiil always need engineers 
with ideas, engineers with 
imagination, engineers who bulld 
the planes that make history. 





Takes a lot to lay a carpet in the jungle 


The scene is “darkest Africa’’. 

But Africa is lightening. Man’s quest 
for minerals, for new areas for agriculture 
and trade, is slashing ultra-modern, glar- 
ing-white air strips in once impenetrable 
jungle. 

Those pavers, portable air compressors, 
pumps and air tools—such as you might 
see working a city street—are Worthing- 
ton Blue Brutes going to “lay a carpet”’ 
in that hole in the jungle. 

Thus, Worthington, a major producer 


of equipment for public works, industry 


Good Water and Sanitation—engines 


Lower-Cost Manufacturing—pumps 
+ steam turbines - motors 





pumps - weter *¢ 


and farm, brings the fruits of American 
technical genius to the strange places of 
the world. 

And illustrates, too, how the unique 
American talent of diversification helps 
public, employees and stockholders. For 
Worthington makes many things—not 
just construction equipment and pumps, 
but also engines, water works machinery, 
power transmission, petroleum equipment, 
air conditioning and refrigeration, many 
others. 


Such diversification builds stability... 


engines - pumps 





c 
air compressors - air tools power 


Petroleum Products—compressors 
+ chilling equipment 
refrig - decoking systems 


makes Worthington, 112 yearsold, astrong 
link in the chain of American business. 
Worthington Corporation, formerly 
Worthington Pump and Machinery 
Corporation, Harrison, New Jersey. 





od — 
Fertilizer mixers air conditioning 
refrigeration + pumps 























The two new stacks at the right of this artist’s drawing of Detroit Edison’s Conners Creek 
plant mark the addition of two new turbo-generators that increased the plant’s capability to 











582,000 kilowatts, and brought the system capability to 2,000,000 kilowatts. 


Southeastern Michigan 
Grows on Kirm Koundations 


an investigation 


The population of Southeastern Michigan has 


grown to almost 3.500.000. Ever mindful of 


the need for keeping well ahead of Detroit’s 
and Southeastern Michigan’s growth, Detroit 
Edison continues with its never-ending expan- 
sion of power generating and distributing 
facilities. 

Now, working together as one of industry’s 
four atomic research teams, Detroit Edison 
and Dow Chemical Company engineers are 


investigating the use of nuclear heat in thermal 


electric generating plants . . . 
pointing toward better ways to provide elec- 


tric power for the nation. 


Edison’s customers have confidence in the 
supplier of their electric power... confidence 
that whatever. whenever, wherever their 
power needs may be, Edison will fill them. 
And Detroit Edison, through its expansion 
program, is making certain that Southeastern 
Michigan will have a firm, dependable founda- 


tion for future growth. 





AT YOUR SERVICE 





Regular readers of the CorNELL 
ENGINEER will recognize this section 
as new to the magazine. It was con- 
ceived primarily to help disseminate 
a variety of information of import- 
ance and interest to undergraduate 
engineering students, but we feel 
that it will also prove valuable to 
those in the field as well as in aca- 
demic life. Some typical examples 
of the items we will publish can be 
seen herewith—information on the 
employment situation, news of 
awards, contests, scholarships, ex- 
aminations, etc. We shall also at- 
tempt to keep our readers informed 
of new developments in the field, 
new texts and handbooks, educa- 
tional trends—in_ short, anything 
which may affect them as members 
of this vast profession. Any sugges- 
tions or items you may wish to sub- 
mit for publication will be greatly 
appreciated as they will aid us in 
determining the future makeup of 


this section. 


Electronics Men Needed 

The Rome Air Development Cen- 
ter, an Air Research and Develop- 
ment Command installation at 
Rome, New York, has announced 
an urgent need of electrical engi- 
neers and physicists with electronic 
interests. Information on the vari- 
ous phases of the research program 
and on placement of scientific and 
professional personnel in govern- 
ment research and development 
may be obtained from Robert R. 
Easter, Professional and Scientific 
Recruiter, Employee Utilization 
Branch, Headquarters, Rome Air 
Development Center, Griffiss Air 
Force Base, Rome, New York. 


Materials Handling 


In order to make it possible for 
engineering students to better equip 
themselves for fruitful industrial 
service in the fast-growing tech- 
nology of material handling, the 78 
major manufacturers of material 
handling equipment (acting through 
their trade association, The Material 
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Handling Institute) and the na- 
tion’s 3,000 professional material 
handling engineers, who are mem- 
bers of the American Material 
Handling Society, have joined hands 
with leaders in the field of engineer- 
ing education to form an autonom- 
ous College-Industry Committee on 
Material Handling Education. The 
committee’s work will be dedicated 
to five clear cut objectives: 

1. To make available to colleges 
and other study groups ma- 
terial of recognized quality for 
use in courses on material 
handling. 

To initiate development of 
new material, not presently 
available, for use in such 
courses. 

To become known as a source 
and authority on sound, good- 
quality information for ma- 
terial handling courses. 

To stimulate more teaching of 
material handling (and the 
importance of material hand- 
ling) in the nation’s colleges 
and universities. 

To determine from industry 
what skills and understanding 
it requires in the material 
handling engineers the colleges 
turn out. 

At its organization meeting in 
New York City last summer, repre- 
sentatives of eleven schools were 
constituted as the basic work force. 
Four more leaders in engineering 
education were to be added as the 
program developed. 

This fall, when the committee 
will reconvene in Cleveland, task 
subcommittees will assess costs, 
plan financing, select a permanent 
chairman from the engineering col- 
lege field, and outline first steps. 
Institutions, business groups, pro- 
fessionals, industrial firms and in- 
dividuals interested in the commit- 
tee’s work are encouraged to cor- 
respond and cooperate. 

Although conceived jointly by 
the AHMS and the MHI, the new 
body will be free-standing and take 
its cues directly from the engineer- 
ing colleges in answer to whose 
perennial requests for better educa- 


tional material the activity was or- 
ganized. The committee character- 
izes itself as representing “an in- 
dustry united to work with the in- 
stitutions which guide the destinies 
of the young men entering indus- 
im 
try. 


Civil Service Positions 


The United States Civil Service 
Commission has announced an ex- 
amination for filling radio engi- 
neer positions paying $3,410 and 
$4,205 a year in the Federal Com- 
munications Commission located in 
Washington, D. C., and throughout 
the United States, its territories 
and possessions. 

No written test is required. To 
qualify, applicants must have had 
appropriate college study or pro- 
gressive exeperience or both. The 
age limits for positions paying 
$3,410 are 18 to 35; for positions 
paying $4,205, 18 to 62. Age limits 
are waived for persons entitled to 
veteran preference. Applications will 
be accepted from senior and grad- 
uate students who expect to com- 
plete all required courses within 6 
months. 

Further information and applica- 
tion forms may be obtained at most 
first- and second-class post offices, 
from civil-service regional offices, 
or direct from the U. S. Civil Service 
Commission, Washington 25, D. C. 
Until further notice applications 
will be accepted by the Executive 
Secretary, Board of U.S. Civil Ser- 
vice Examiners, Federal Communi- 
cations Commission, Washington 25, 


Dik. 


EE’s In Short Supply 


Last June’s crop of electrical en- 
gineering graduates was expected to 
do little to ease the industry-wide 
shortage, according to a survey of 
112 American engineering colleges 
by Electronics, McGraw-Hill pub- 
lication. 

From the colleges surveyed, 
roughly 80 percent of the nation’s 
total, only 3,450 graduate electrical 
engineers were available for employ- 
ment. Industry estimated that 5,000 
were needed to fill vacancies created 
by death and retirement, and to 
meet growing commercial needs. 
Defense production alone could eas- 
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Paint That Moves Traffic 

















CHEMICAL PROBLEM... 


».. toreduce traffic inconveniences 
caused by too frequent repainting 
of road markings. 
heasresensaedl 
SOLUTION... 


. . . new-type traffic paints made “yw 
with Parlon® (Hercules chlorin- . aay) 
ated rubber) and Pentalyn® (a y a 7 
Hercules resin). These paints dry 

in minutes, yet have exception- 

ally long road life. Where glass 

beads or other materials are mixed 

in the paint for added reflectance, 

the Parlon-Pentalyn combination 

also acts as the binder. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. 


Hercules’ business is solving problems by chemistry for industry ... 


#@. soaps, detergents, rubber, insecticides, adhesives, plastics, paint, varnish, lacquer, textiles, paper, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


H E R ce rH rs E S HERCULES POWDER COMPANY Wilmington 99, Delaware 


Sales Offices in Principal Cities 
—cs2-7" 
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ily assimilate twice that number, 
the magazine said. 

The 3,450 did not include the ten 
per cent of the graduates who were 
definitely committed to the armed 
forces, or the eight per cent who 


had applied for graduate work. 


Fundamentals Handbook 


\ new second edition of the fam- 
ous “Handbook of Engineering 
Fundamentals,” edited by Dean 
Ovid W. Eshbach of the North- 
western Lechnological Institute, was 
published in May by John Wiley & 
Sons at a price of $10.00. 

[Thirty-nine distinguished  scien- 
tists contributed to this completely 
revised reference book, known for 
its thorough coverage of all phases 
of engineering. Since the appearance 
of the first edition in 1936, many 
new developments and changes in 
emphasis in various branches of 
technology have taken place, with 
the resulting need for an up-to-date 
version of this popular reference 
work. [he discussions on mathe- 
matics, thermodynamics and fluid 
mechanics have been entirely re- 
written or revised. Similar treat- 
ment has been given to the sections 
on electricity and magnetism, engi- 
neering materials, and engineering 
law. A new section on aerodynamics 
stresses theory basic to the design 
and performance of aircraft. 

Many other changes serve the 
basic facts and principles presented 
in this book. The engineering tables, 
for example, now include standard 
structural sizes for aluminum, as 
well as data on tangents and offsets 
for the use of civil engineers. At the 
same time, the table on standards 
and symbols has been brought up 
to date, and new tables added for 
surveyors. The MKS 
units not only has been incorpor- 
ated into the table of conversion 


system ol 


factors, but receives greater empha- 
sis throughout the entire edition. 


Shortage of ChemE’s 


The outlook for jobs for college 


graduates in chemistry and chemical 
engineering ove! the next five to 
ten years is the best it has ever been, 
Charles S. Munson, chairman. of 
the board of the Manufacturing 
Chemists’ Association, Ine., said 
last summer in a statement directed 


to high school students. According 
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to Mr. Munson, the chemical in- 
dustry has been unable to get any- 
where near as many graduates in 
science and engineering as it would 
like to have this year, and all indi- 
cations are that the demand for 
qualified chemists and chemical en- 
gineers will remain high for years 
to come. He urged good students 
who are interested in science to 
carry their education as far as they 
could—through college and into 
graduate work if possible. 

The chemical industry now em- 
ploys about 100,000 chemists, 30,- 
000 chemical engineers and 17,000 
physicists, and this existing man- 
power pool is not being replenished 
fast enough. Some 10,600 Bachelor 
of Science degrees in chemistry 
were awarded in 1950, but the num- 
ber has been falling off since then. 
Approximately 6,800 students grad- 
uated in 1952, and only about 5,600 
are expected to graduate in 1953. 

The need for chemical engineers 
alone is indicated by the fact that 
the chemical industry could have 
used 5,000 of them in June, 1951, 
but only 3,800 graduated. To make 
matters worse, military — service 
claimed 1,000 of the 3.800. 

his growing shortage comes at 
a time when the chemical industry 
is expanding rapidly, Mr. Munson 
pointed out. A relatively young in- 
dustry in this country, chemicals 
have grown at an average rate of 
10 per cent a year over the last 
quarter century, while the annual 
growth for all industry averaged 
only three per cent. Today produc- 
tion of industrial chemicals is five 
and a half times what it was in 
the 1935-39 period, and the in- 
dustry will have spent more than six 
billion dollars on new expansion 
from the outbreak of the Korean 
War through 1955. This means that 
job openings will have multiplied 
considerably by the time today’s 
high school students finish their col- 
lege work. 

Mr. Munson 


young people can find in chemistry 


believes qualified 


limitless opportunity for personal 


achievement and public — service. 
Young as it is, the industry has al- 
ready valuable 


contributions to 


made immensely 
\merican | life 
through its development of new life- 
saving drugs, fertilizers, and bug- 


killers for vreatel crop production, 


synthetic fibers, synthetic rubber, 
plastics, improved motor fuels, and 
so forth. But the frontiers of chem- 
istry continue to advance, and there 
is no limit to its future. 

The field has its financial rewards 
too. June graduates this year with 
Bachelors and Master of Science de- 
grees were receiving starting salaries 
of $350 to $400 a month while hold- 
ers of Ph.D. degrees began as high 
as $500. 

The Manufacturing chemists’ 
\ssociation, according to Mr. Mun- 
son, Is trying in every way to en- 
courage capable high school stu- 
dents to consider careers in the in- 
dustry while there is still time fo: 
them to take the requisite college 
preparatory courses in mathematics 
and other subjects. 


Shortage of Alloying 


\ group of process engineers was 
recently warned that 
on the use of alloying elements and 


restrictions 


the critical supply situation for tub- 
ular materials make it imperative 
for them to get every bit of service 
lite possible from existing heating 
equipment if they are to keep 
\merica’s industries at their present 
efficiency. 

Speaking at the Annual Process 
Heating Seminar, held in Tulsa, 
Oklahoma, by John Zink & Com- 
pany, John J. B. Ruthertord, metal- 
lurgist of the Tubular Products Di- 
Babcock & Wilcox 


Falls, Pa., out- 


vision of the 
Company, Beaver 
lined the many factors which are 
associated with heating tube fail- 
ures. “There are many features,” he 
said, “with which the furnace engi- 
neer should be familiar in order to 
obtain maximum utlility of the fur- 
nace he designs. The engineer must 
against 

material 


guard failure caused by 


wrong selection, failure 
caused by fabrication defects, and 
failure caused by overheating in 
service, \ny one of these three, ot 
combinations of them, can cause 
grief to the furnace engineer.” 
With the critical 
supply situation for some time to 
Rutherford said, “We 


full advantage of all 


threat of a 


come, Mr. 
should take 
our experience gained with tubing 
in this type of service. If this is 
done, it may be possible to prolong 
material life and improve process 
efficiency.” 


THE CORNELL ENGINEER 








MAIN STEAM PIPING 
. INSTALLED AT SALEM HARBOR 
STATION OF NEW ENGLAND POWER COMPANY 


Manufacture of this main steam piping began at 
Pennsylvania Forge Corporation as 20-ton alloy- 
steel ingots (212° chrome, 1% moly steel). Four 
days’ forging changed the ingots into solid bars 30 
ft. long, with outside diameter of 1512 in. Boring, 
turning, sizing and finishing followed. 


¥" ABRICATION of the main steam line for the Salem Harbor 
: Station of the New England Power Company, vital link 
in more than 52 miles of piping fabricated by Grinnell, is 
an example of the many skills required of Grinnell piping 
specialists. Grinnell chemists, metallurgists, physicists and 
radiologists .. . all played a part in the bending, welding 
and testing operations, 

The integration of complex, highly technical skills like 
these into a single organization of trained specialists explains 
Grinnell’s leadership in the field of prefabrication. It ex- 
plains, too, why your interests are best served when you 
call upon Grinnell’s expert personnel and specialized facili- 
ties in the solution of your piping problems. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island * Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings ° welding fittings ° engineered pipe hangers and supports °* Thermolier unit heaters * valves 
# Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 
Roe industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 


ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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PROBLEM: 


BURNDY BARTAP 

Burndy has developed a complete line of heavy- 
duty connectors—standard and special shapes— 
of high current capacity. Used in utility sub- 
stations, industrial power houses, hydro-electric 


projects, etc. 


BURNDY HYSPLICE 

These compression splices, installed by Burndy 
hydraulic tools, are used in power transmission 
lines, where joints require maximum conductivity, 
highest mechanical strength. 


52-25 


To join or terminate 


any electrical conductor— anywhere 
SOLUTION: BURNDY CONNECTORS 


Wherever electrical conductors are joined, terminated, clamped or grounded 
— you'll find Burndy connectors completing the circuit ... safeguarding the 
circuit. Right down the line, from mammoth industrial or utility installa- 
tions to house service drops ... from B-36’s to washing machines Burndy 
connectors are included in the most exacting engineering specifications. 
Wherever your job takes you, you'll find Burndy connectors on the job, too. 
Here are just a few examples of Burndy-engineered connectors: 


BURNDY SERVIT 

Most versatile, efficient and popular split-bolt 
connector for splices, taps, dead-ends. Used and 
re-used for sizes +12 Str. to 1000 Mcm. Varia- 
tions available for aluminum and steel conduc- 


tors, and for combinations of these and copper. 


Ye" 


ha 


BURNDY HYLUG 

Solderless connector of one-piece, pure copper 
construction—with longitudinal indent method of 
installation. Adaptable to economical mass-pro 
duction, used in thousands of plants manufactur- 
ing electrical equipment. A Burndy exclusive. 


Engineering graduates and students are invited to 
visit Burndy Connector Headquarters for a first-hand 
look at the world’s foremost research, engineering, 


and production skills... 


devoted exclusively to the 


design and manufacture of electrical connectors. 


BURNDY ENGINEERING COMPANY INC., norwaik, connect. BURNDY CANADA LTD., toronto g, ont. 
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Zinc Again from Friedensville 
by John F. Schmutz, ChemE ‘55 


Kinetic Theory—Then and Now 
by Douglas Mcllroy, EP ‘54 


Letter and Brain Teaser .__. 


Differential Coated Electrolytic Tin Plate 
by J. J. Munns, M.E. ‘14 


Research Round-up 
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Principles of Jet Operation 


Member of The Engineering College Magazines Associated 


Chairman: Prof. John Paustian, University of Nebraska, Lincoln, Nebraska 
Publishers’ Representative, Littell-Murray-Barnhill, Inc. 
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Published monthly—October to May—by the CORNELL ENGINEER, Inc., Lin- 
coln Hall, Ithaca, N. Y. Edited by the undergraduates of the College of Engineering, 
Cornell University. Entered as second class matter at the Post Office at Ithaca, 
N. Y., under Section 103, Act of October 3, 1917. 

Subscription per year: regular $2.00; with membership in the Cornell Society 
of Engineers $3.00 (See President’s page); student $1.50; single copy $.25. 





They drive along 
streets 2200 feet 
underground 


es 


Interesting facts about pp, 
7% eh. v 


Big, rugged Diesel-powered trucks roll 
along corridors as wide as average city 
streets in the world’s deepest limestone 
mine. This Columbia-Southern project 

located almost directly beneath its plant 
at Barberton, Ohio——assures a steady flow 


of this basic raw material for the manu- : : Massive equipment of modern de- 
: sign—capable of moving 300 tons 
of stone per hour—was assembled 
underground. Shovels are 11% yard, 
electrically powered. 


facture of alkalies by augmenting supplies 


from other sources 


[his unique operation ts but one of many ; BP SE icneacsnesscrushedandecrecned, 

developments pioneered by Columbia- / i } then brought on the surface by a 

i semi-automatic hoist which attains 

a speed of 2,000 feet per minute 

linmlotadichs | } eetaa na P and automatically brakes and 
and related chemicals and to serve industry deine at the to. 


Southern to improve production of alkalies 


more efficiently from plants located at Sie: gt Workings now include a total of 

. 18 miles of entry and room de- 
: ’ * ‘ : velopment. Rooms are 32 feet 
Louisiana Natrium, West Virginia... fe wide, 17 feet high and are stoped 
up to 46 feet. 


Corpus Christi, Texas . . . Lake Charles, 


Barberton, Ohio... Bartlett, California. 


CO LU M B | A “i SO UTH FE RN SODA ASH * CAUSTIC SODA * LIQUID 
\/ CHLORINE * SODIUM BICARBONATE 
CALCIUM CHLORIDE * MODIFIED SODAS 


Cc H E M | & A L C O RPO RAT I O N % a / CAUSTIC POTASH * RUBBER PIGMENTS (Hi-Sil, 
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BEYOND THE |HORIZON. 


Higher and higher the speeds; greater and greater the stresses. 

To match needs which are still beyond the horizon, the engineer is 
increasingly urging the metallurgist to supply new materials. 

The more efficient engines of today rely upon the use of temperature- 
resisting molybdenum-containing alloys; the jet engines of the future, 
with still greater stresses and higher temperatures, must rely even more 
upon Molybdenum. 

Climax furnishes authoritative engineering data on Molybdenum 
applications. 
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The Korean War, coupled with 
depleting known reserves of zinc, 
have forced many of the nations 
zinc producers to search for new 
sources of this vital metal. Zine has 
found its way into many facets of 
war and peace. It is a main con- 
stituent of die-casting alloys, it !s 
used in brass, galvanizing, paints, 
pigments, rubber, and many other 
items. And still there is not enough 
zinc to supply the demand. In 
an effort to meet this demand, 
the New Jersey Zinc Company has 
reopened a historically and tech- 
nically interesting mine in Friedens- 
ville, Pennsylvania, about sixty 
miles north of Philadelphia. The 
story of the development of the 
Friedensville mine is especially in- 
teresting since is illustrates how im- 
provements in mining and technol- 
ogy in the last hundred years have 
opened hitherto unattainable re- 
sources. 

The history of Friedensville dates 
back to about 1845 when, according 
to one of a variety of stories, Mr. 
Andrew K. Wittman surveyed a 
farm about three miles south of 
Bethlehem, Penn., owned by a Mr. 
Jacob Uberroth. During his survey- 
ing, Mr. Wittman came upon a 
strange depression about 300 feet 
in diameter which was devoid of 
vegetation. Being interested in 
geology, Mr. Wittman collected sev- 
eral rock samples in the vicinity 
and later attempted to determine 
their composition. When his experi- 
ments indicated the presence of 
zinc, Mr. Wittman immediately re- 





The new permanent headframe at the 

New Jersey Zinc Co.'s mine at Fried- 

ensville, Penna. as seen from the hoist 
house. 
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inc Again from Friedensville 


Photographs Courtesy New Jersey Zine Company 


By JOHN F. SCHMUTZ, ChemE 


ported his findings to Mr. Uberroth 
who in turn took the news of the 
discovery to Professor TT. H. 
Roepper of Lehigh University. Mr. 
Roepper confirmed the discovery 
but for several years no develop- 
ment was started. It is interesting 
to note that early experiments with 
the Friedensville ore proved unsat- 
isfactory because in the reduction of 
the ore samples the furnace tem- 
peratures used were far too high. 
The high temperatures vaporized 
the zinc leaving a fused grayish 
mass which was worthless. 


Development Begun in 1855 


Although early exploration and 
reduction did not prove very inter- 
esting, mining rights were finally 
purchased by the newly formed 
Pennsylvania and Lehigh Zine Com- 
pany. Mining operations were be- 
gun in 1855 under the direction of 
Mr. Samuel Wetherill. Mr. Wetherill 
intended to mine the ore and use it 
in the making of zine oxide under a 
process which he had developed and 
patented. All went well for several 
years. In 1860 the corporate title 
of the company was changed to 
the Lehigh Zinc Company. In 1865, 
spelter, produced under a Belgian 
process, was rolled into sheet zinc, 
the first produced in America. By 
this time the Lehigh Zine Company 
was operating five mines all in the 
vicinity of the original Uberroth 
mine. All the mines except one, the 
New Hartman mine, were open pit 
mines. 


Water Forces Closure 


Gradually, a serious problem de- 
veloped. As the open pits gave way 
to shafts and the shafts were sunk 
deeper, water from the surrounding 
deeply fractured limestone seeped 
into the mines in ever increasing 
amounts. By 1868 the water prob- 
lem had become so acute that it 










cost $6.00 per ton of zine oe to 
pump water from the mines. In an 
effort to solve the water problem, a 
large Cornish pump, “The Presi- 
dent,” was installed at Friedensville 
[his pump was the largest of its 
kind built until that date. (A single 
cylinder, double action, condens- 
ing, walking beam-engine, 110 inch 
cylinder—10 foot stroke—seven 
strokes per minute ). It had a capac- 
ity of 12,000 gallons per minute 
from a depth of 300 feet. With all 
its ponderous parts—engine, boilers, 
walking beam, flywheels, pump rods 
—this pump weighed almost 1000 
tons. Today a 15 ton centrifugal 
pump and electric motor can do the 
same work and probably more. 
Costs mounted and finally in 1876 
the Lehigh Zinc Company ceased 
operations. Closure of the mines 
was reportedly due to the exhaus- 
tion of the ore and to pressure from 
Saucon Valley farmers whose wells 
were running dry. The real reason 
behind the closure was the expira- 
ation of patents on the Wetherill 


Leaks in the shaft floor which cannot be 
handled by mine pumps are stopped by a 
concrete plug laid in the shaft bottom. 
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zinc oxide process and the tremend- 
ous costs of mining. Because of the 
water problem and laborious manual 
concentration of ores, the Lehigh 
Zinc Company was forced to mine 
zinc at $4.00 a ton while their chief 
competitor, the New Jersey Zinc 
Company, mined zine from. their 
Franklin mine in New Jersey at 
75 cents a ton. 

Some small companies conduct- 
ed spasmodic operations during the 
next few years, but by 1893 all min- 
ing and processing had ceased; the 
Friedensville deposits lay dormant. 


Mine Reopened 


Several years preceding the clos- 
ing of the last mine at Friedensville, 
the New Jersey Zinc Company had 
purchased some of the ore-bearing 
land. In subsequent years they pur- 
chased the remainder of the de- 
posits and began exploratory drill- 
ing. In 1923 and 1924 and again 
from 1937 to 1940, extensive drill- 
ing was carried on at Friedensville. 
In all this” prospecting nearly 
100,000 linear feet of drilling was 
done. By 1941, because of significant 
advances in the application of elec- 
tric power to mining and in the 
concentration of low grade sulfide 
ores, the New Jersey Zinc Company 
deemed it feasible to reopen the long 
dormant zinc mines, but with the 
advent of World War II, operations 
were curtailed until 1945. In that 








The picture above was taken in the cross-cut on the 400 foot level of the Friedensville 


mine. 


year test drilling was completed and 
the site of the new mine shaft was 


che sen. 


The main factor in choosing the 
site was hydrologic. A location was 
selected at which the rock seemed 
least fractured and therefore most 
amicable to the sinking of a shaft 
with a minimum of water hazard 
The shaft was begun in 1947 in the 
hanging wall of the zine ore body. 
Surrounding country rock isan 


Drilling, preparatory to grouting, is done from the shaft bottom with percussion drills. 


Diamond drills are used for depths over 30 feet. 
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oxidized dolomite, fractured and 
connected with clay filled solution 
cavities. This fractured rock ex- 
tends to a depth of several hun- 
dred feet. 

The ore in the Friedensville zine 
deposit 1s mainly sphalerite asso- 
ciated with pyrite (FeS,). The 
sphalerite lies on a down fault block 
of limestone lying between ridges 
of precambrian gneiss to the north- 
west and southeast. This valley in 
which the zine ore lies (the Saucon 
Valley) is approximately 10 miles 
3% miles wide. It ts 
bounded by deep faults in the lime- 


long and 


stone. The ore is concentrated along 
these crushed zones on the south- 
ern tip of an anticline. 

Sphalerite is ZnS often contain- 
ing Cd, Mn, and Fe, and appearing 
in two distinct types. One variety 
of sphalerite, known as black-jack, 
is coarse-grained and massive with 
the broken surfaces showing cleav- 
age faces with random orientation. 
The second type is chert or flint-like 
in appearance ranging from gray- 
brown to black in color. It IS dense, 
massive and breaks with conchordial 
fractures. Above the water table, 
in the portion of the ore body 
originally mined, the ore has a some- 
what different character. Here the 
zine takes the form of the oxidated 
(ZnOSiO,H.O) and Smithsonite 
(ZnCO,), which are white vitrious 
materials. 
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Shaft Poses Problems 

The sinking of the main minc 
chaft 
with the latest in mining technology. 
First a steel cofferdam 30 feet by 30 
feet was sunk 60 feet to bed rock, 
the material inside the cofferdam 


required ingenuity coupled 


excavated, and the inner wall sealed 
with reinforced concrete. The con- 
crete footing at bedrock is 10 feet 
wide and 6 feet deep. Above this to 
the surface the horizontal thickness 
of the concrete 1s 4 feet. Because of 
previous success in similar water- 
laden rock, the ground was pre- 
grouted to 325-350 feet. 

Greut, a 
water, and Prepak Aid, was injected 


mixture of cement, 
through 25. drill holes spaced 10 
feet apart and 10 feet outside the 
perimeter of the proposed shaft at 
a pressure of 700 psi. Holes were 
sunk until an open fracture was in- 
dicated by loss of drill water. The 
fracture was then washed as much 
as possible and the grout injected 
After the grout had set, the holes 
were redrilled to the next fracture. 
Grout appeared at the surface at 
several places within a radius of 100 
feet from the center of the shaft 
But all this grouting proved to no 
avail, since, when the shaft was 
sunk, it flooded three times in th 
first 325 feet. This pregrouting fai'- 
ed mainly because it was impossib|k 
to wash the clay-flled water cav!- 
ties from widely spaced surfac 
holes. Thereafter, sinking was on! 
possible by elaborate test holing, 
washing and regrouting from the 
shaft bottom. 


New Method 


The retreatment process and the 
method used henceforth in sinking 
the shaft begins with elaborate test 
hole drilling. Holes are driven with 
percussion drills (diamond drills are 
used for depths over 30 feet). The 
pattern of thes2 holes is varied to 
meet special conditions, but usually 
consists of alternate rings of 20 and 
28-foot test holes driver at the shaft 
bottom. If no water or clay 1s en- 
countered, the shaft is sunk 7 to 14 
feet and retested. 

When water or clay is encount- 
ered, the fractures are washed and 
grouted. Above a depth of 200 feet 
all holes were carefully washed with 
water and air at 100 psi, but below 
2CO feet static water pressure pre- 
cludes washing and test holes which 
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encounter clay are merely allowed 
to run clear before grouting 

An ingenious insert has been de- 
vised for grouting which seals the 
test hole against grout seeping back 
into the shaft during injection. This 
consists of two telescoping 
\ flange is 
fitted on the lower end of the inner 


insert 


pipes and a rubber hose 


inch pipe, and over the pipe 1 
slipped a 6 inch section of rubbs 
hose 1 inch in diameter (1°%4 inch 
O.D.) which slides down and rest 
on the flange. 


boiler tubing ts slipped over th 
PI 


Finally, a 1 inch 


compressing the rubb« 
After tl 


insert has been dropped to the pro- 


inner pipe, 
tube against the flange 


per depth in the test hole, the oute: 


boiler tube ts screwed down, com- 


pressing the short section of rubber 
of rubber tub 
is squeezed out forming a seal b 


tubing. This section 
tween the hole wall and the 


Grout 1s pump 


grouting pipe | 


to the test holes until it s 
holes 


holes are sealed and grox 


ing out connecting 
tinued to a pressure « 

greater than the water pressure. I 
no additional back pressure builds 
up it is assumed the grout has en 
tered a large cavity. In this 
sand or fly ash is added 
cement and water and 

done alternately fron 

holes. Rotation from 
allows the grout to bui 
walls of a 


\fter 


hole S afe 


ers on the 


it is sealed. 
set, the 
tested to thei entire 
grouting does not insure 
Water courses are entirely 

open cracks have been found eve 
inches from grouted holes 


When the shaft 
trates badly 


bottom ee 


] 


fractured or decon 


posed rock a concrete plug Is laid 
over the entire shaft floo 


12x36x28 


Fy st a 


inch steel box is 


small 
laid in the shaft floor and a wate: 
pumping and inspection pipe ari 
welded to the top of the box. After 
test hole and grouting pipes have 
properly aligned, a layer of crushed 
limestone is packed in the shaft on 
the floor. A light tongu 


floor is fitted and caulked over the 


and groove 


crushed stone. On this base is poured 
50 cubic yards of concrete which 
forms a 3 foot pad over the floor 
When the concrete has hardened, 


grout 1s forced into the limestone 


under 50 psi pressure and ts 
to set. Finally, norm 


! 
.. 


test holing IS Start 
broken with paving 
the shaft sinking is 


Shaft Floods 

On January 6, 1949, ; 
surge of water in the shaft 
surprised the miners for 
to abandon equipment and 
from the shaft. Within h 
the shaft had filled to a d 
feet or within 23 feet of 
face. The influx of water 
to about 8000 gpm. When 
able pumps could not low 
water in the shaft, the New Jers: 
Zinc Company sent out a hurri 
cal for a deep-sea diver who I 
moved the abandoned equipment so 
plug could | 
placed in the leak. To set the plug, 


ten guide 


that an underwatet 
pipes for the grouting 
ines were lowered to within a foot 

the shaft floor, and 14 feet of 

ished limestone, *4 to 3 inches in 
poured into the shaft through 
Grout 


20 inch ventilation pipe 
as then forced into the limestone 
until all the voids were filled 
the grout allowed to set. After th: 
days the water was pumped from 
the shaft and the mining continued 
hl veral de tails are essent! il in the 


successful underwa 


laying of a 
plug. The exact location vertica 
of the outer guid 

known. These 10 py 

tect groutm 


} 
imnin ¢ 





tom of the guide pipes and raised as 
the grout is injected. Grouting is 
done through nine of the guide 
pipes; the tenth is reserved to meas- 
ure the grout level. In order to fill 
all the voids in the limestone, the 
grout is injected under a slight suc- 
tion. This allows the grout to build 
up in flat cones and completely seal 
the shaft. If the grout were allowed 
to fall freely it would disperse from 
the high velocity it would acquire 
in descending to the shaft floor. 

When the initial drift on the 400 
foot level had been partly driven, 
a concrete bulkhead was started 
about 75 feet from the shaft. Spaces 
for footings had been drilled and 
blasted when there was a sudden 
surge of water from a large mud- 
filled cavity opened by the blasting. 
Three hours later the shaft had 
again filled to within 23 feet of the 
surface. This time the calculated 
flow of the water was 20,000 gpm. 
Since this time the leak lay in a 
drift instead of the shaft, a some- 
what different plan was adopted in 
closing the fracture. The plan called 
for a sand dam to be placed between 
the shaft and the fracture. Behind 
this dam a grout plug was forced 
closing the fracture and stopping 
the water. To lay the dam and plug, 
three holes were diamond drilled to 
intersect the drift. Two of the holes 
intersected the drift near the frac- 
ture and the third entered the drift 
midway between the fracture and 
the shaft. 





Before the leak could be stopped, 
it was essential to know the exact 
position of the holes relative to the 
drift walls. To ascertain this posi- 
tion a one-half inch by 6-foot steel 
rod was hinged to a small casing 
with a shear pin so that when the 
rod was lowered into the shaft, it 
unfolded horizontally. When the rod 
had unfolded it was turned until it 
struck the drift wall and the rota- 
tion measured. From this rotation 
the position of the hole was cal- 
culated. 

Sand was poured through the 
hole midway to the shaft, until a 
solid sand dam entirely blocked the 
drift. The grout was forced behind 
the dam, filling the remainder of 
the drift. The entire drift instead 
of the fracture was filled with grout 
to insure sufficient weight on the 
plug after the shaft was unwatered. 
Thereafter the shaft was unwatered 
and the sand dam removed. After 
test holes had proven that the frac- 
ture was completely sealed, the 
grout was removed from the drift 
proper and the concrete bulkhead 
with steel doors installed. 


Shaft Heavily Supported 


The shaft is supported by a rein- 
forced concrete lining and by steel 
sets placed on seven-foot centers. 
The steel sets are assembled one at 
a time at the shaft bottom, hoisted 
into place, and fastened. Seven- 
eighths inch reinforced steel rods 
tied in 18 inch squares are placed 


This ingenious insert is fitted into test drill holes to pregrout the rock before the 
actual shaft sinking. Grouting is done from the shaft floor before the digging of each 
seven-foot section of the shaft. 
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the sets. In ex- 
tremely fractured rock these rods 
are tied in 6 inch squares and addi- 
tional reinforcing placed 15 inches 
outside the sets. Finally, after any 
leaks have been boxed and brackets 


3 inches outside 


have been installed for pipe lines, 
“Ready Mix” concrete is poured 
to form a lining around the entire 
shaft wall. Between the surface and 
the 430 foot level the lining is 18 
inches thick; beyond this it is 12 
inches in thickness. The concrete 
is a 1:2.5:3.5 mixture with the ag- 
gregate of '2-% inch crushed lime- 
stone. Where conditions permit, 42 
feet of shaft are reinforced ard con- 
creted at one tine. 

Inside, the shaft is 13x20% feet 
and is divided into seven compart- 
ments: «wo skip compartments, one 
supply cage compartment, one for 
a counterweight for the cage, one 
for a ladderway, one for pipes, and 
one for electric cables. Level sta- 
tions have been sunk about every 
hundred feet beginning with the 400 
foot level. These consist of cross- 
cuts 128 feet long, 10x16 feet for the 
first 50 feet and 10x10 feet for the 
remainder of their length. Tempor- 
ary bulkheads have been placed 
in the levels 75 feet from the shaft 
to prevent flooding from the levels. 
Permanent pumping stations have 
been installed at the 418 and 818 
foot levels and, during construction, 
are being supplemented in_ their 
water removal by several tempor- 
ary pumping substations and by 
two 40 hp. electric pumps which op- 
erate from the shaft bottom. 


The Future 


Although it may be from one to 
three years before ore is actually 
mined, it seems that the Friedens- 
ville mine will operate economically 
and permanently at last. The ap- 
parent success of the New Jersey 
Zinc Company's mine could never 
have replaced the failure of the 
1800's were it not for the tremend- 
ous achievements in mining tech- 
nology and for the capital which 
modern industry is able to muster 
for development. 
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Kinetic Theory - Then and Now 


By DOUGLAS MeILROY, EP °54 


“ 


And the atoms move con- 
tinuously for all time, some of them 
falling straight down, others swerv- 
ing, and others recoiling from their 
collisions. And of the latter, some 
are borne on, separating to a long 
distance from one another, while 
others again recoil and recoil, 
whenever they chance to be check- 
ed by the interlacing with others, or 
else shut in by atoms interlaced 
around them. For on one hand the 
nature of the void which separates 
each atom by itself brings this 
about, as it is not able to afford 
resistance and on the other hand 
the hardness which belongs to the 
atoms makes them recoil after col- 
lision to as great a distance as the 
interlacing permits separation after 
the collision. And these motions 
have no beginning, since the atoms 
and the void are the cause . . .” 

Epicurus about 300 


B. C.—as nice a resumé of the me- 


So wrote 


chanical molecular concept of mat- 
ter as might be written today. In 
fact this description of the atoms 
in constant motion was nearly as 
complete as any that was written 
more than just one century ago 
when kinetic theory was added to 
the Newtonian system of the world. 
Kinetic theory finally became the 
climax of classical mechanics and 
hinted towards modern statistical 
mechanics, but only after a long 
slow development from philosophy 
to physics. 


Basic Concepts 


The kinetic theory is founded on 
the idea that all matter consists of 
minute atoms or molecules—a con- 
cept which surprises no one in the 
atomic age, but was far from easy 
for more ancient people to accept. 
From knowledge and assumptions 
concerning the structure and_be- 
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havior of these particles on a sub- 
deduced 
that 
arise as a sum of the behavior of the 


scale are 
matter 


microscopic 
properties of gross 
individual particles. A familiar ex- 
ample of this idea is gas pressure 
regarded as the sum of a very 
large number of tiny impulses from 
the collisions of the particles of the 
gas with the walls of its container. 
Kinetic theory has been applied 
with the greatest success to gases 
since their simple structure per- 
visualization in classical 
terms: the 


mits easy 

mechanical molecules 
are considered to be in perpetual 
motion through space, colliding oc- 
casionally just as Epicurus pictured 
them to be. Although they cannot 
be directly observed, the molecules 
must be represetited by some defi- 
nite “model” with assumed proper- 
ties before any serious deductions 
can be drawn from analysis. The 
success of predictions based on a 
given model will determine the ac- 
curacy with which it portrays a 
real molecule. Also fundamental to 
the theory is the wholly modern 
concept that the motional energy of 
the molecules is identical with heat. 
This last idea, which was 
hinted at before the 
century A. D., and which was not 
accepted until far later than that, 
is the prime point of novelty in the 
kinetic theory. 


never 
seventeenth 


Ancient Philosophy 


Long before Epicurus, Demo- 
critus and other Greeks had pro- 
pounded atomistic views which they 
used in a primitive way to explain 
physical and chemical properties of 
matter. For example, they attribut- 
ed the fluid properties of water to 
smooth, round atoms which would 
slide over each other easily; they 
supposed solids to be cemented by 


hook-and-eye attachments between 
atoms; they considered taste to be 
dependent on the shape of the atom, 
the more angular ones being sour, 
and the more perfectly shaped ones 
sweet. 

These simple theories were re- 
jected by many philosophers, most 
effectively on the basis that “nat- 
Aristotle, 
who for a thousand years was gen- 
erally regarded as the ultimate 
scientific authority, stated very 
firmly that the vacuum did not 
occur in nature—witness that water, 
which has the habit of “seeking its 


ure abhors a vacuum.” 


level,” due te the horror vacut will 
stand above taat level in a glass 
inverted in a basin. 

Few men after Aristotle abserted 
that with 
them were possible. In fact Epic- 
urus and Hero of Alexandria were 
the only influential thinkers to ad- 
vance atomism until the 
teenth century A. D. Hero claimed 
that a continuous 
atoms was the explanation for the 


atom; spaces between 


seven- 
void between 
compressibility of air; and he offer- 


ed much convincing 
favor of his theory. 


evidence in 


In the 1600's, Epicurean physics 
was revived by the French philoso- 
pher, Pierre Gassendi. He saw that 
many physical phenomia could be 
attributed solely to particles and 
their motion. His theory took hold 
slightly in the realm of philosophy, 
and soon it received encouragement 
from science. In 1643 Torricelli re- 
moved the horror vacut objection 
by his production of a void above 
the mercury in the first barometer. 
Soon after Torricelli’s 
Von Guericke 
pump which made possible many 
new experiments on the properties 


discovery, 
invented the air 


of gases. 


In England, Robert Boyle and 
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Boy le ‘s 


Was first e€x- 
Daniel Ber- 
noulli. He devoted a portion of his 
// rod 9 1 
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proof that his assumption of par- 
ticles in motion with uniform speed 
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chemical theorists of the late eigh- 
For the first time 
quantitative ot 
avail- 


teenth century 
results 
‘al experiments were 
During a relative short period, 
of multiple proportions, the 
finite proportions, and the 
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grew up out of the mass of data 
in’ many labora- 


with 


being gathered 
tories. Scientists speculated 
varying degree of good sense on the 
cause of this somewhat mystical de- 
pendence of nature upon number. 

One of the more successful early 
theorists was Bryan Higgins. In 
<beut 1775 he wrote of small atoms 
which were held in compounds by a 
balance of attractive and repulsive 
forces. He described in detail the 
supposed bonding of some types 
of molecules. But Higgins’ atomic 
theory, came a little too early for 
general acceptance, and it remained 
for Dalton to announce a well-sup- 
ported atomic theory. It had its 
loopholes, but the theory was strong 
enough to merit further investig:- 
tion. 

With the horror vacui forgotten, 
and good evidence available in sup- 
port of atomism, there was vet an- 
other obstacle in the way of any 
extended kinetic theory—the physi- 
cal interpretation of heat. This also 
1800. after 
several centuries of not too fruitful 


was removed in about 
hypothesizing. That heat and mole- 
cular motion are identical, was not 
an absolutely new concept in the 
1700's, but it was deeply obscured. 
During the time of Newton, Huy- 
gens had mentioned in his Treatise 
on Light that “fire and flame 

contain without doubt bodies that 
are in rapid motion, since they dis- 
solve and melt many other bodies, 
even the most solid. . . that is to say 
[they disunite] particles of bodies. 
the mark of 
motion, at least in the true philoss- 


[his is assuredly 
phy which conceives of all natural 
in. terms of mechanical 
motions.’ This happy reasoning was 
beneath the 


eltects 


buried for a century 
confusion cf the phlogiston of cal- 
oric theories of heat. Some argued 
that heat was due to a fluid driven 
off by combusion, others thought 
it was added ducing the process; 
the weight cf phlogiston was though 
varyingly to be postive, nezative, or 
zero, Cepending on the particular 
circumstances the theorist was try- 
ing to explain. Even after Lavoisier 
showed that combustion was simply 
the combination of a substance with 
oxygen, many people stood by a 
mate-ial theory of heat. 
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Thompson) famous experiments on 
the production of heat during the 
boring of cannon marked the end of 
the old phlogiston notions. He con- 
cluded that the only thing that 
could be supplied without limit 
by friction during the boring pro- 
cess was motion. And by this time 
scientists were ready to accept his 
convincing arguments. 

By the time a kinetic theory was 
being developed in earnest, the first 
real evidence of the existence of 
molecules, molecules that moved, 
had been discovered. In 1827, Rob- 
ert Brown, while doing microscope 
research in biology, noticed minute 
particles dancing in a liquid suspen- 
sion—being bumped around by the 
liquid. The 
Brownian movement was regarded 


molecules of the 


as an oddity at the time, but was 
not accepted as It Is today as proof 
of molecular motion. Until this cen- 
tury, the best proof that molecules 
in motion are the real constituents 
of matter was to be offered by the 
kinetic theory and its very success 
in explaining nature in terms of a 
molecular model. 


Modern Theory 

Modern kiretic theory began 
with some limited theorizing by 
several men in the first half of the 
nineteenth century. They did not 
farther than had 
Daniel Bernoulli, save in recogniz- 


progress much 
ing the equivalence of average kin- 
etic energy and temperature. Joule’s 
innumerable experiments showing 
the universal equivalence of heat 
and energy were the principle ac- 


complishment of the period. 


About 1850 rewarding 
came from the kinetic theory. Kro- 
nig and Clausius did independent, 
rigorous work deriving the perfect 


results 


gas laws for the supposed nor- 
mal “billiard ball” molecules. Claus- 
ius went on to investigate the effect 
of attractive fields between par- 
ticles, the cause of some deviations 
of real gases from “perfect” be- 
havior. He also introduced the 
highly important concept of the 
mean free path—the average dis- 
tance a molecule will travel before 
it collides with another. From a 
knowledge of mean free path and 
molecular speeds it became possible 
to make calculations on such prop- 
erties of pases as diffusion (the net 
rate at which a molecule will move 
into a region of other molecules). 
thermal conductivity (the net rate 
of movement of faster molecules 
into a region of slower ones), and 
viscosity (the retarding effect due 
to conversion of uniform — flow 
motion into random heat motion. ) 


Accurate calculations upon kine- 


tic phenomena in gases could not 
be done, however, with simply a 
knowledge of molecular 
speeds. It was necessary to know in 
detail the distribution of speeds 
throughout the gas. James Clerk 
Maxwell presented the first deriva- 


average 


tion of molecular speeds within a 
gas. Boltzmann patched over the 
loopholes in Maxwell’s reasoning; 
and spurred on by the researches 
of these two men, a flood of investi- 
gators turned out ever-more de- 
tailed work in the field for the fol- 


Fig. 2. Apparatus for verifying Maxwell velocity distribution. Vaporized metal atoms 
sprayed from oven are collimated by the baffle. The slit in the drum allows bursts of 
atoms into the drum. They deposit in a pattern according to the Maxwell distribution. 
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lowing seventy years. Maxwell him- 
self went beyond the billiard ball 
concept of the molecule to study 
gases which obeyed an inverse-fifth- 
power law of atrraction between 
the molecules and to study trans- 
ient states in a gas. Various other 
laws of attraction between mole- 
cules studied by powerful 
methods of analysis. As increasingly 
refined theories were worked out, 
better and better agreement was 
found between the mathematics of 
the theories and the measurements 


were 


of experiments. 

Kinetic theory had its detrac- 
tors even while it was making good 
progress along the lines of what 
Huygens had called the “true phi- 
losophy”. Its opponents questioned 
the utility of the complicated study 
of the motions of immense quanti- 
ties of molecules. They offered in- 
stead thermodynamics from which 
information on the behavior of 
matter can be derived with a mini- 
mum of reference to the character 
of the matter itself. This school 
claimed that thermodynamics with 
its very small number of assump- 
tions, was far more fundamental 
than kinetic theory with all its 
molecular models and complicated 
interactions between molecules. 

The answer to this argument lay 
in statistical mechanics. The Max- 
well distribution curve has the 
form of a normal probability curve 
and suggests that molecular motion 
might be handled statistically. This 
new approach is the field of statis- 
tical mechanics from which can be 
derived much of the behavior of 
matter without detailed study of 
its submicroscopic structure. The 
probability of a given occurence in a 
system is evaluated without ref- 
erence to the exact disposition of 
any one particle. From 
statistical mechanics it is only a 


classical 
change in statistics, not an ap- 
proach, to quantum theory. 

It was showed by statistical me- 
chanics that the thermodynamical 
concept of entropy—the deciding 
factor in the adjustment of a system 
to any conditions—could be consid- 
ered as a measure of the probability 
of any given state of a system. Nat- 
urally, a system will tend to its 
most probable state, characterized 
by maximum entropy. For example, 
a gas will take up the whole of any 
container since there are more ways 
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the molecules can be arranged 
throughout the container than in 
just one part of it; in other words, 
it is most probable for a gas to take 
up a whole container. The same 
results will from kinetic 
theory and from thermodynamics. 


come 


Statistical mechanics thus furnish- 
ed a link 


chanics, 


between quantum me- 
Newtonian me- 
chanics, and thermodynamics. 


classical 


The last holdouts of the thermo- 
dynamic camp were finally convert- 
ed to the merits of kinetic theory 
when the long-neglected Brownian 
movement was brought into the 
range of the field. Einstein analysed 
Brownian motion statistically, and 
Perrin conducted extensive measure- 


Letter 


Ithaca, N. Y. 
To the Editor: 

Re: October Brain Teaser 

I would like to point out a slight 
oversight by the poser of the under- 
graduate teaser. 

The census taker, knowing the 
house number, might have been 
able to arrive at a correct solution. 
The CorNneLL ENGINEER, however, 
has little chance of success, not be- 
cause there is no answer, but be- 
cause there are too many. The only 
information we are given is that 
there are three individuals, the pro- 
duct of whose ages is 1296. Break- 
ing the number, (1296), into its 
component factors, we have: 

(2) 429 29 42) 
(39:43) (3943 )104) 1296 

Any combination of all of these 
factors in three groups will give us 
a correct solution. Thus the follow- 
ing answers are all correct. 


(108,12,1)  (54,6,4) 

(108,4,3 ) (36,36,1) 
(72,18,1) (36,18,2 ) 
(72,9,2) (36,12,3 ) 








ments bearing out Einstein’s pre- 
diction. The excellent results in 
this phenomenon of purely random 
motion were proof enough of the 
value of the statistical kinetic ap- 
proach. Here also was visual proof 
of the validity of the assumptions of 
molecular motion. 


Within the last quarter century 
another measurement of molecular 
motion has been made—the actual 
study of the Maxwell velocity dis- 
tribution. A scheme originally pro- 
posed by E. E. Hall consists in al- 
lowing a beam of evaporated metal 
atoms to fall on a slit in a rapidly 
rotating drum. (see figure 2) The 
molecules adhere to the far side of 
the drum in a pattern correspond- 


36.6.6) 
36,9,4) 
24,27,2) 
24,18,3 ) 
24,6,9) 
16,27,3) 
16.9.9) 


81,16,1 ) 
81,8,2) 
81,4,4) 
(54,24,1) 
(54,12,2) 
Yours truly, 
Dick Bett, E.E. °56 


teaser for grads, 


and Dick Bell 


This month’s 
undergrads, faculty, 
1s: 

\ young man who had the bad 
fortune to be drafted last year 
came up with an interesting prob- 
lem concerning five of his officers 
at the base where he is stationed. 
They are, respectively, a General, 
a Colonel, a Major, a Captain, and 
a Lieutenant, and their names (not 
necessarily respectively ) are Smith, 
Jones, Green, White, and Brown. 
Each of them has one and only 
one sister, and each man is married 


ing to the velocity distribution 
the molecules. 


Conclusion 


From ancient times, men have 
wondered about the smallest units 
of substances, and how they fit to- 
gether to give the physical prop- 
erties of visible matter. This inter- 
est was purely philosophical until 
the last century and a half when 
kinetic theory came into its own, 
giving a sound basis to reasoning 
kinetic 
theory, a good understanding of the 


on the subject. Through 


basic causes of some of the proper- 


ties of matters, especially gases, 


may be obtained. 


and Brain Teaser 


to a sister of one of the other of- 
ficers. One at least of the brothers- 
in-law of Green is superior in rank 
to the latter. 


The following particulars — of 
service are available. The Captain 
did not serve in Italy. Both 
brothers-in-law of Jones - have 
France, as both 
brothers-in-law of White, but nei- 
ther brother-in-law of the General. 
White has served in Germany, as 
have both his brothers-in-law; the 
Lieutenant has not. The Colonel 
has served in Japan, as have both 
his brothers-in-law. White has 
served in Japan; so has his wife’s 
brother. The General has not served 
in Japan; however, he has served 
with both his brothers-in-law in 
Italy. Brown has not served either 
in Italy or in Germany. 


served in have 


Taking the above mentioned 
facts into consideration, our friend 
now asks to match up each name 
with the proper rank, and further- 
maiden 


more, to determine the 


names of the various officer’s wives. 
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Differential Coated 
Electrolytic Tin Plate 


With the recent wide publicity of 
a proposed process for making cans 
without using tin, it is an oppor- 
tune time to differential 
coated electrolytic tin plate. 

It is sound judgment to be pre- 
pared for the scarcity of essential 
supplies in wartime; and this is 
where the resourcefulness of Ameri- 
can industry rises to the occasion. 
The development of acceptable sub- 
stitutes for tin plate must, and will, 
continue. Substantial progress was 
made during World War II, and the 
canmaking 


discuss 


technologists are ex- 
ploring new fields at the present 
time. Alternate materials such as 
aluminum, glass, paper, and plastics 
have found, and will continue to 
find, an expanding use in the manu- 
facture of containers. 

While the continues, the 
major contribution must come from 
the steel industry with the coop- 
eration of the canmakers. The ob- 
jective is the ultimate limit in tin 
saving by taking full advantage of 
the electrolytic technique. There is 
truth in the adage, “A bird in the 
hand is worth two in the bush.” 

It is in the realm of the preserva- 
tion of perishable foods where, 
through long years of scientific de- 
velopment and successful use, the 
tin container has won universal ac- 
ceptance. Proof of this fact is in the 
annual report of the Can Manu- 
facturers Institute. In 1950 there 
were 3,890,100 tons of steel used for 
tin plate containers. (Note: All 
tons in this paper are short tons, 
that is 2000 pounds. ). Approximate- 
ly 65 per cent was used for foods 


quest 


such as fruits and vegetables, evap- 
orated milk, fish, meats, soups and 
other edible products. If all of these 
cans had been made in the standard 
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Photographs courtesy Weitron Steel Company 
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Fig. 1. Schematic diagram of the electrolytic tinning line at Weirton Steel Company 


tin plating plant. 


No. 2 size there would have been 


22 billion. 


The canning industry has come a 
very long way from the humble be- 
ginning in 1810 when.Peter Durand, 
an Englishman, obtained a patent 
for “vessels of tin,” called canisters 
“cans” ) 


(and later shortened to 


for preserving food. 


To replace tin containers with an 
acceptable substitute material for 
processed foods, capable of provid- 
ing security from deterioration and 
commands 


spoilage, far-reaching 


canning research. Each product, 
with its own peculiar characteristics, 
requires thorough scientific study. 
There are no short cuts in food tech- 


nology. Present-day tin plate appli- 


cations are the result of 35 years’ 


investigation. 


Tin and Tin Plate 

Tin possesses unique physical and 
chemical properties for the protec- 
tive covering of steel. It is nontoxic, 
resistant to corrosion, attractive in 
appearance, solderable, and capable 
of being hot dipped or electrode- 
posited on steel to make tin plate. 

The thin steel base of tin plate 
gives the required strength and 
rigidity to the container. No univer- 
sal substitute has been found for 
steel. The early producers of tin 
plate in the Middle Ages were bene- 
factors of mankind “combining the 
strength of iron with the nobility of 
tin.” 
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American 
built high speed continuous strip 
mills in 1927, for hot rolling and 
cold reduction, laid the foundation 
for continuous tinning by the elec- 
trolytic process which 
1937. 

A modern five-stand cold reduc- 
tion mill with a rated capacity of 
45,000 tons per month can be oper- 
ated at the speed of a mile a minute. 
The coils of cold reduced strip from 
this type mill possess higher quali- 
ties than the pack rolled sheets in 
uniformity of thickness, smoothness 


The introduction of 


began in 


of surface, and other physical pro- 
perties. 

With the hot dipped method (an 
ancient art 700 years old) the steel 
sheets (or black plates) are passed 
through molten tin and hot palm 
oil. The weight of tin coating has 
been reduced through the years as 
a result of automatic tinning ma- 
chines and skilled manipulation. 

The improved corrosion resistance 
of cold reduced plate, having low 
metalloid content, permitted a fur- 
ther reduction in the use of tin by 
replacing the heavy charcoal coat- 
ings for corrosive food products. 

Since the hot dipped method is 
not adaptable to obtain an accurate 
control of the coating, the phenom- 
enal saving of tin was made possible 
through the introduction of the elec- 





J. J. Munns was born in Pitts- 
burgh, Pennsylvania in 1892 at- 
tending the public schools there be- 
fore entering Cornell in 1909. At 
Cornell he played guard on the 
football teams tutored by Al Sharp 
in 1911-12-13. He was captain of 
the 1913 team and president of the 
class of 1914 receiving his degree 
in Mechanical Engineering. 


After graduation he went into 
construction work with the Ray- 
mond Company and later became 
associated with the Bethlehem Steel 
Corporation. 


Following his service as a lieu- 
tenant aboard the USS Beale in 
World War | he entered the employ 
of the Continental Can Company 
eventually directing their tinplate- 
making operations in the Chicago 
area where he remained until 
1935. His interest in tinplate mak- 
ing led to his asscciation with the 
Weirton Steel Company, largest in- 


THE AUTHOR 


te 
Fig. 2. Illustrated above is the electrolytic tinning line shown schematically in Fig. 1. 


trolytic method. 


Electrolytic Tin Plate 

There is an irreducible minimum 
to the weight of tin coatting pro- 
duced by the slow speed hot dipped 
method. There is no minimum to 
the weight of tin coating produced 
by the high speed continuous elec- 
trolytic method. 

In the beginning of electrolytic 
tin plate production, one-half pound 





J. J. Munns 
dependent producer, where he now 
directs the metallurgical and chemi- 
cal research as Vice President in 
Charge of Quality Control. He is a 
foremost authority on tinplate. 
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per base box (0.50 pound) was de- 
cided upon because it represented a 
tin saving of approximately 60 per 
cent when used in replacing the 
common coke grade hot dipped tin 
plate (1.25 pound pot yield). 
(Note: A base box ts 31,360 square 
inches of tin plate, equivalent to 
112 sheets 14 x 20 inches.) One-half 
pound per base box (0.50 pound) is 
a layer of tin on each side approxi- 
mately 30 millionths of an inch 
thick (0.000030 inch). 


This new grade of tin plate found 


wide commercial acceptance for 
general line and nonacid processed 
food cans when enamel lined (or 


lacquered ) inside. 


Progress in manufacturing tech- 
nique led to the lighter coating 
weight of one-quarter pound (0.25 
pound) which is produced at high 
speeds on all the electrolytic lines 
in the United States. It has found 
acceptance in large quantities for 
closures, dry products, and certain 
foods when packed in enamel-lined 
cans. 

To meet the requirements for cor- 
rosive foods, the three-quarter 
pound (0.75 pound) and one pound 
(1.00 pound) coatings were intro- 
duced. The capable technical staffs 
of the can-making companies have 
expanded the uses of electrolytic 
tin plate. The extensive modifica- 
tions in metal containers made dur- 
ing World War II to conserve tin 
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have been recorded in publications 
by Leuck, Brighton, Leuck and 
Brighton, Stewart and_ Pilcher, 
Maier and Flugge, Van Vleet. There 
still are problems to be solved in the 
universal replacement of hot dipped, 
but the gap is being closed. 

In 1939 there were 42,665 tons 
of tin consumed in the manufacture 
of 2,505,636 tons of tin plate. In 
1950 the tin consumption was 
41,874 tons; but the tin plate pro- 
duction was 4,752,165 tons. This 
represents an increase of almost 100 
per cent in tin plate production 
without using a single pound of ad- 
ditional tin. 

At the present time in the United 
States there are 30 electrolytic tin- 
ning lines capable of producing an- 
nually 3,500,000 tons of electro- 
lytic tin plate (0.50 pound grade). 
There are two American built lines 
in Canada, two in Great Britain, 
one in Belgium, two lines are plan- 
ned for France, and one for Aus- 
tralia. 

In the development of electrolytic 
tinning by the different producers, 
two general systems were followed 
—the alkaline and the acid. Of the 
30 electrolytic lines in the United 
States, 13 are alkaline and 17 are 
acid. The lines installed abroad are 
the latter type. It is a tribute to the 
resourcefulness of the pioneers in 
the field of continuous high speed 
electrolytic tinning of strip steel 
that two distinct types were devel- 


oped to produce the same product. 

The electrolytic lines of the Weir- 
ton Steel Company use an acid elec- 
trolyte developed by du Pont, called 
the Halogen Process. These lines are 
the horizontal type of construction 
which permits depositing tin on one 
side of the strip at a time. The plat- 
ing section has two decks of 12 cells 
each, or 24 cells total. Each cell can 
be operated independently—as well 
as each of the two plating decks. 
Therefore the cells can be cut in 
and out to make the desired weight 
of coating on either side. 

Having recorded the epoch-mak- 
ing 25 years’ development of tin 
plate manufacture, from the era of 
pack roll mills and hot dipping to 
the modern continuous mills and 
electrolytic tinning, the next im- 
portant advance is the introduction 
of differential electrolytic 
tin plate. 


coated 


Differential Tin Coatings 


The term “differential” is used to 
designate the application of a dif- 
ferent coating weight to each side 
of the sheet. In other words, it is 
providing for the container an in- 
side coating of sufficient thickness 
to resist the attack of the product 
and an adequate outside coating to 
withstand the rigors of processing 
and atmospheric conditions. 

Both manufacturers and consum- 
ers of tin plate for years have con- 
templated the practical possibility 


Fig. 3. The printed diamond pattern identifies the lighter coated side of the differential 
coated tin plate. 
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of this development. Its feasibility 
(as a tin conservation measure) 
was demonstrated under similar cir- 
cumstances during World War II 
by the Weirton Steel Company 
when engaged in the production of 
gild clad steel strip for .30 and .50 
caliber bullet jackets. This material 
carried 15 per cent copper on one 
side and 5 per cent copper on the 
other side of a steel base. 

On June 8, 1949, an experimental 
lot of 50/100 differential tin plate 
was produced in the Weirton Tin 
Mill. (Note: The designation 
50/100 refers to 0.050 pound basis 
coating on one side and 1.00 pound 
basis coating on the other side.) 
Cans made from the above lot were 
tested in a limited number of food 
packs. 

Early in 1951, it became appar- 
ent that tin conservation must be 
extended to the limit. On February 
6, the Weirton Steel Company an- 
nounced that differential coated 
electrolytic tin plate would be pro- 
duced in five combinations: 25/50, 
75/75, 25/100, 50/75, and 50/100. 
The savings in tin resulting from 
adopting the differential for the pre- 
viously used grade (where both 
sides are coated equally) are shown 
in the following table (Table 1). 

These tin savings range from 16.7 
per cent for the 50/75 combination 
to 50 per cent for the 25/100 com- 
bination. 


Marking 


a 


It was apparent from the begin- 


ning that a visible identification 
mark on each sheet of differential 
coated tin plate was essential. For 
years sheet products, such as cold 
rolled and galvanized, have been 
stamped or roller printed on one 
side with trademarks, grade or class 
designations, using all types of 
equipment from simple hand stamps 
and rollers to complex machines 
similar to lithographing 
presses. 

These conventional _ marking 
methods are impractical for the 
high speed production of tin plate. 
A distinct pattern of small design, 
covering one side of each sheet, is 
necessary. This positive marking 
must provide rapid identification 
without interfering with can manu- 
facture or imparing can service life. 
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In order to have an immediate 
means of marking which would 
meet the essential requirements, a 
fast-drying ink was tried. Using a 
small roller, it was possible to print 
a simple pattern on one side while 
the tin plate was uncoiled at the 
cutting lines at speeds up to 750 
feet per minute, which is the maxi- 
mum shearing speed. When a faster 
drying ink was obtained, the same 
device was used on the plating line, 
ahead of coiling, at speeds up to 
1500 feet per minute with satisfac- 
tory results. 

It was believed that this method 
of marking would fulfill the require- 
ments whenever the plate was used 
for plain tin containers without 
enamel coating or lithographing, be- 
cause the ink was water soluble and 
could be washed off by immersion 
in cold water. This method proved 
satisfactory for plain tin plate but 
failed to meet requirements when 
coating or lithographing operations 
were performed. 

Following the experimental use 
of the inked roller on the line, a 
print was tried on the matte plate 
ahead of flow-brightening. The oc- 
casional occurrence of matte spots 
on finished plate indicated the pos- 
sibility of a development along 
these lines. 

Numerous substances were tried 
as printing media starting with the 
water soluble ink and_ including 
palm oil, cottonseed oil, glycerine, 
tinning flux, hydrochloric acid, am- 
monium chloride, zinc chloride, etc., 
in various solvents. The ink used 
had no affect, while, in general, the 
acids and fluxes gave an over-em- 
phasized mark. Palm oil showed 
promise of being satisfactory. It re- 
sulted in a faint but distinct pattern 
in the tin coating after flow-bright- 
ening. A rubber printing roll was 
used for marking the initial experi- 
mental lots of plate. A diamond 


pattern was selected because dis- 


tance angular lines could not be 
mistaken when inspecting the plate. 

In order to check the efficiency of 
the marking unit while running at 
high speed, a stroboscopic light is 
used on the finished material ahead 
of coiling. By adjusting light speed, 
the 1 x 1% inch diamonds appear 
to be standing still, and the strip 
can be scanned from edge to edge. 
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Fig. 4. Automatic printer used for marking identifying diamond pattern on differential 
coated tin plate. 


Use of the stroboscope simplifies the 
adjustment of roll pressure and oil 
feed in the printer by making it un- 
necessary to stop the line for exami- 
nation. 


The palm oil used to mark differ- 
ential coated tin plate by this pro- 
cess 1s removed by volatilization 
in the reflowing operation. The pat- 
tern which remains in the coating 
on the lighter coated side, although 
faint, provides positive identification 
of the sheets. This method is used 
on all differential coated tin plate 
made at Weirton. 


The first shipment of differential 
coated electrolytic tin plate was 
made on March 7, 1951. Up to No- 
vember first, 203,496 base 
were produced and shipped. This 


boxes 


tonnage in the various coating com- 
binations has been distributed to a 
number of different 
Most of it has been distributed to a 
number of different customers. 
Most of it has been of the 50/100 
grade for plain packers cans for 


customers. 


commercial packs of tomato juice 
and other tomato products. Addi- 
tional applications for which dif- 
ferential coated tin plate has been 
shipped are closures, home canning 
lids, meat and soup containers. With 
the satisfactory performance of this 
large quantity of plate for both 
canmaking and canning, the pro- 





duction and uses of differential coat- 
ed tin plate are advancing beyond 
the experimental stage of develop- 
ment. 

While the 
limit of tin coating at the present 
time is one-quarter pound (0.25 
pound ), the electrolytic lines of the 


lowest commercial 


steel industry are capable of lighter 
coatings down to a flash coating a 
few millionths of an inch thick. 
With the remarkable progress made 
in high speed can manufacture there 
remains for future development this 
promising unexplored field in differ- 
ential coatings. 


Summary 

Canned foods have become an 
indispensable necessity in the home, 
giving the American people a nu- 
tritional level which is above the 
rest of the world. The unmatched 
performance and the low cost of 
the tin container have been major 
contributing factors. The steel in- 
dustry, having developed the elec- 
trolytic tinning process, is in an en- 
viable position to continue making 
this very important contribution. 

Advancing the art of tin plate, 
manufactured by means of the dif- 
ferential coatings—supported by 
acceptable substitute materials in 
limted fields—will strenghten the 
economic position of the United 
States at a critical time. 
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“The whole structure of free en- 
terprise rests far more on the uni- 
versities of America than business 
has yet realized.” With this state- 
ment, Dr. T. P. Wright, vice-presi- 
dent in charge of researc. of Cor- 


nell University, emphasized the 
need for co-operation between re- 
search and industry in_ speaking 
before members of the newly form- 
ed Cornell University Associates on 
October 3. He referred to the words 
of John Dewey: “The future of our 
civilization depends upon the widen- 
ing spread and the deepening hold 
of the scientific habit of mind,” and 
outlined briefly the extent to which 
this realization has affected the 
educational system of Cornell. 


Cornell Research Rises 


According to the annual research 
report prepared by Dr. Wright last 
spring, there has been a 61 per cent 
increase in over-all size of Cornell’s 
research program over the last four 
years. Although Cornell has not 
allowed classified government pro- 
jects to be conducted on the uni- 
versity campus, government-sup- 
ported research contracts increased 
to a total of approximately one-half 
million dollars in the endowed col- 
leges last year. Non-government 
sources, such as trade associations, 
foundations, and university budgets 
greatly increased their contributions 
to Cornel] research, but in terms of 
dollar volume, corporation support 
and individual gifts decreased dur- 
ing the four year period, only 7 
per cent of research funds coming 
from corporations last year. 

The plau for the Cornell Univer- 
sity Associates arose as a means of 
alleviating the problem of research 
support directly and indirectly by 
that Cornell’s research program 
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should not continue to expand as 
enlisting the aid of corporations, 
which will benefit from research 
done at Cornell and from oppor- 
tunities to make use of informa- 
tional facilities within the univer- 
sity (see college news). Deane W. 
Malott, president of Cornell Uni- 
versity, in preface to a newly-pub- 
lished booklet about the organiza- 
tion, states, “As the fundamental 
source of new knowledge and of 
trained men for its effective use, 
the colleges and universities -may 
well be our most important basic 
industry.” Dr. Wright, speaking to 
the Cornell University Council 
gathering of alumni and trustees 
which initiated the Associates pro- 
gram, discussed three general pur- 
poses of college research: the ad- 
vancement of the boundaries of 
knowledge, through fundamental re- 
search and such industrial applica- 
tion as that sponsored by Cornell 
at the Aeronautical Laboratory in 
Buffalo; the enrichment of teaching, 
for the satisfaction of teachers, the 
benefit of graduate students and 
additions to textbooks; and the pro- 
duction of materials and men with 
a knowledge of science and the arts 
enabling them to make useful con- 
tributions to industry. 


Teaching Balances Research 


Dr. Wright informed the Univer- 
sity Council that Cornell endeavors 
to keep a balance between research 
and teaching by limiting faculty 
members to a maximum of half 
their time for research work. Quot- 
ing figures of 26, 42, and 52 per cent 
for the part of the budget devoted 
to research in the endowed schoois, 
in state schools, and at the Medical 
School in New York City, respec- 
tively, the vice-president stated 






it has in the past four years. How- 
ever, he warned that research is 
tending to a more and more social- 
istic system and needs much greater 
support from corporations. 


Variety of Studies 


Some of the many research pro- 
jects ranging from __ sociological 
studies to vacuum tube analysis 
and metal-cutting research were 
enumerated at the Council meet- 
ing by Dr. Wright. The establish- 
ment of seven research centers and 
plans for two new ones were report- 
ed last spring, as was the expanded 
operation of the Cornell Aeronauti- 
cal Laboratory and the Associated 
Universities, Inc.,; the latter group 
manages the Brookhaven National 
Laboratory with the assistance of 
Dr. Wright as chairman of a Plan- 
ning Committee. 

National concern about problems 
arising in the expansion of univer- 
sity and industrial research has been 
expressed. Dr. Wright is one of a 
nine-member committee on Institu- 
tional Research Policy established 
last June by the American Council 
on Education. The amount of re- 
search sponsored annually by the 
federal government in colleges and 
universities has been increasing 
rapidly and was expected to exceed 
$150,000,000 this year. The com- 
mittee has been studying relation- 
ships among various interested 
groups within individual institu- 
tions and correlation of practices 
among institutions as well as prin- 
ciples and practices of government 
agencies, industrial concerns, and 
other organizations that 
research. 

Industry, too, has its problems. 
At a recent Centennial Conference 
sponsored by the Armour Research 
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Foundation in Chicago, on Indus- 
trial Research, Harry A. Winne, 
General Electric vice-president of 
engineering, called for industry to 
invest an adequate portion of its 
profits in research. He stated that 
industry spent more than $1 billion 
on research in 1950 and employed 
some 165,000 workers in industrial 
laboratories, more than twice the 
number employed in 1940. Mr. 
Winne warned: “The extent to 
which industry fosters the kind of 
intellectual environment that is es- 
sential to creative work will deter- 
mine, in a large measure, the divi- 
dends from research that it may 
expect to receive over the next fifty 
years.” 

Research may be divided into two 
broad categories, applied and funda- 
mental. The latter has no predeter- 
mined objective, its aim being solely 
to extend the boundaries of human 
knowledge. The former, however, 
seeks answers to spectfic problems to 
attain preassigned objectives. It 1s 
in the latter area that universities 
possess a umique competence; in 
fact, generally speaking, it 1s only 
at university laboratories that bas 
studies are undertaken. The tre- 
mendous importance of such in- 
vestigations places a great obligation 
on our colleges to conduct such 
work, and on government and cor- 
porations to support ~ fe 

—from annual research report 
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In hope of presenting information 
of interest to college students and to 
alumni, THE CorNELL ENGINEER 
thtis month offers a new section de- 
voted to the research activities be- 
ing conducted in the schools of 
engineering and architecture at Cor- 
nell University. 


New Dynamometer 


A new high-speed electric dyna- 
mometer and control system which 
simplifies dynamometer operating 
techniques and also safeguards the 
operator and equipment against 
manipulating errors and equipment 
failures has been developed by the 
Heat Power Department of the Sib- 
ley School of Mechanical Engineer- 
ing. 

Dynamometers are used to meas- 
ure the power output and perfor- 
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mance characteristics of engines and 
other prime movers. The principal 
hazards of dynamometer operation 
arise from the occasional structural 
failure of a prime mover or an elec- 
tric power failure during a high- 
speed run. 

Developed under the direction of 
Professor I. Katz, the equipment 
was built and installed by Cornell 
mechanicians Scott Cross, Robert 
Powers, Donald Bacon, Joseph Hu- 
sar, and Robert Moravec, with W. 
H. Sonntag in charge. Elliot J. Siff, 
a 1952 graduate in mechanical engi- 
neering, also contributed by select- 
ing and solving several instrumenta- 
tion and calibration projects as the 
subject for his senior project. 

The rotating element, built by 
Western Electric, was a gift of the 
National Advisory Committee for 
Aeronautics. The first prime mover 
tested was a new engine furnished 
by the Nash Automobile Company 
at the request of J. E. Walsh & 
Son, Ithaca Nash dealer. 

The dynamometer remains com- 
pletely under the operator’s con- 
trol unless he makes a mistake or 
an emergency arises. Its control 
system discriminates between proper 
and improper procedure and can in- 
stantly retrace any previous con- 
trol pattern in the event of inter- 
rupted operation. 

Operating mistakes are not al- 
ways relayed to the controls, but 
are stored until cleared by the op- 


erator. A warning light indicates 
each error made. In the event of a 
dangerous operating error or power 
failure, the equipment shuts down 
automatically. 

At present, the new dynamometer 
absorbs and dissipates up to 150 
horsepower and can develop up to 
100 horsepower for driving prime 
movers during friction runs. It has 
a top speed of 4000 rpm. 


Electron Microscope 


Capable of magnifying 20,000 
times, electron microscopes are in- 
valuable in the study of microscopic 
organic matter, and structures and 
surfaces of other materials. As an 
additional enlargement, the photo- 
graphs taken can be blown up to 
show the object some 200,000 times 
its original size. 
The — electron 
similar in construction to a light 


microscope Is 


microscope, except that an elect- 
ron beam is used in lieu of a light 
ray. “Lenses” in the electron scope 
are magnetic in principle, but are 
arranged in much the same order 
as the glass lenses in a regular 
microscope. 

As is the case with many intricate 
and special instruments, much ad- 
ditional equipment or preparation 
may be necessary. One of the im- 
portant necessities of the electron 
miscroscope is the need for a vacuum 
through which the beam passes. If 
there were air present, the elect- 


Control panel and instruments of Cornell's new electric dynamometer developed by 
the Heat Power Engineering Department. 
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Iron monotrolmorillonite flakes with poly- 
styrene latex balls, 40,000. This was 
used in the study of soil solidification. 


rons of the beam would be in con- 
stant collision with the molecules of 
the air. 

This vacuum is accomplished by 
the use of two pumps—one me- 
chanical, the other oil, operating in 
series. Due to leakage around con- 
trols and covers in the vacuum tube, 
these pumps must be in constant 
operation to keep air from inter- 
fering with the experiment. Air 
pressure can be reduced to .0OOI 
millimeters of mercury. 


A tungsten wire is used to pro- 
duce the electrons. As the wire heats 
up, from the 50,000 volt potential 
applied, the emit- 
ted. The first “lens,” called a con- 
densing lens, focuses the electrons 


electrons are 


on the objective. This focusing is 
accomplished by regulating the 


strength of the magnet. 


For some studies, it is necessary 
to coat the specimen with an ex- 
tremely thin layer of metal. Here 
another auxiliary apparatus comes 


Tobacco masaic virus, 150 


stroms, 30,000. 


280 Ang- 


into play to evaporate the metal, 
usually uranium. This 
evaporator vaporizes the uranium 
on a plate from which it can be 
transferred to the microscope. 


special 


After passing through an objec- 
tive lens, which enlarges the image, 
the beam penetrates a projection 
lens. The imagine, enlarged still 
more, is projected on a fluorescent 
screen. Most observations, however, 
are photographed rather than view- 
ed on the screen. 

In Rockefeller, professors and 
their staff are studying numerous 
forms of organic and inorganic mat- 
ter. Tobacco mosaic virus which 
measures 150 Angstrom units by 
2800 A are being scrutinized. along 
with a similar potato virus. By look- 
ing at samples of similar viruses at 
different times, they can determine 
the multiplication rate. Other sub- 
jects include lizard skin, bat liver, 
and apple seeds. Viewing asbestos 
fibers has shown them to be hollow. 

For the examination of metal sur- 
faces, a coat of plastic must be put 
on the specimen to prevent reaction 
with the beam. Then the plastic, 
which has the f 
the metal’s surface imprinted on it, 
can be examined readily. 


characteristics of 


Collins Cryostat 


This apparatus, installed last 
year by Cornell’s Physics Depart- 
ment, is designed to liquefy helium 
and other gases to facilitate study 
of materials at extremely low temp- 
eratures. Helium can be cooled 
to nearly —270 degres Centigrade, 
just 3.16 degrees short of absolute 
zero. 

Five steps, quite simple in theory, 
comprise the sequence gone through 
by the cryostat in liquefying gases. 
After the gas is compressed, the 
heat absorbed during the compres- 
sion is removed by cooling with city 
water. The third step utilizes a 
gas-to-gas heat exchanger to ther- 
mally isolate the cold end of the 


Dewar. Next, temperature differen- 
tials are produced by adiabatic ex- 
pansion through two engines in the 
heat exchanger. Finally, the gas 
is liquefied by free expansion 
through a needle valve. 

The heat exchanger itself re- 
sembles a Dewar flask. Between 
its two walls is a coil through which 
the helium can pass. The space 
between the walls, outside the coil, 
is also used in the counter-flow of 
gas. Actual liquefaction of the gas 
takes place when it passes adia- 
batically through the needle valve. 

The cooling unit is actually a 
closed system. Energy absorbed by 
the gas when it is compressed is 
removed by the water. Then the 
gas does work in the expansion 
engines and the cycle is repeated. 
Helium is naturally the only lubri- 
cant which is used in these engines, 
which have a clearance of .0002 
inches between the cylinder wall 
and the piston. 

Other particulars about the cryo- 
stat include the manufacturer’s 
claim that the Dewar is 99% ef- 
ficient. Also, an auxiliary cooling 
system around the helium dewar 
enables other gases, such as nitro- 
gen, to be liquified. Temperatures 
available range from two degrees 
Kelvin to 300 degrees Kelvin. An- 
other feature is the liquid helium 
purifier, which is a liquid nitrogen- 
charcoal device. 

In applying the instrument to 
study of materials at low tempera- 
ture, scientists make us of the 
fact that molecular motion (kinetic 
energy) is reduced considerably. 
The lack of molecular motion en- 
ables one to study the electronic 
motion in the materials. 

Here at Cornell the department 
is studying properties of insulating 
materials and observing electrical, 
thermal, and photo conductivity. 
They are also noting the effect of 
impurities, which may be appreci- 
able compared to their effect at 
high or normal temperatures. Liquid 
helium is also used for demonstra- 
tion purposes. 
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become increasingly difficult of solution: 
Foster new techniques for discovery of familiat 
materials. 
Bring into use materials which so far evade our 
efforts. 
Apply the principle of re-cycling more and 
more broadly. 
Learn how to deal with low concentrations of 
useful materials. 
Develop and use more economically the re- 
sources that nature can renew. 
6. Lessen or eliminate the need for a scarce ma- 
terial by substituting a more abundant one. 
These tasks will never cease. They demand a con- 
tinued growth of basic scientific information with 
prompt, realistic application. They also demand scien- 
tists and engineers of ever increasing caliber. They pro- 
vide real challenges with commensurate opportunities. 
<. J. NELSON 


The report “Resources for Freedom,” published 
in June 1952 by the President’s Materials Policy Com- i 
mission, states, “The all-embracing problem for tech- 
nology in the materials field is to insure a steady con- 
centrated flow of materials, rich in diversity, at costs 
which will make possible their wider and wider utiliza- 
tion.” This statement may appear trite since technolo- 
gists have been working constantly and with success 
to achieve this goal. However, when the statement 1s 
viewed along with the following quotations it takes 
on far greater significance. “Has the United States of 
America the material means to sustain its civilization?” 
“There is scarcely a metal or mineral fuel of which the 
quantity used in the United States since the outbreak 
of the first World War did not exceed the total used 
throughout the world in all the centuries preceeding.” 
“By the mid-point of the 20th Century we had entered 
into an era of new relationships between our needs and 
resources we had completed our slow transition 
from a raw materials surplus nation to a raw materials 
deficit nation.” “It is mainly our unwillingness to sti ind 





Cornell engineers and their guests are cordially 


still, to accept the status of a ‘mature economy’ that 
challenges the adequacy of our resources.” 

These thought-provoking quotations serve to point 
up the vital importance and scope of the nation’s raw 
materials problem. Previous contributions by technolo- 
gists to materials supply have been great, but future 
accomplishments must be greater still. The suggested 
tasks for technology listed below are not new but they 
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invited to attend the Society’s meeting in New York 
on the evening of December 4, 1952, which occurs dur- 
ing the week of the A.S.M.E. Annual Meeting. We are 
honored in having Walker L. Cisler, President of the 
Detroit Edison Co., as speaker. 

Reservations may be made through Paul O. Rey- 
neau, 107 East 48 Street, New York, N. Y. Telephone: 
Plaza 5-5085. 
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Harrison P. Hood, BChem ‘18, 
and Martin E. Nordberg, both re- 
search chemists in the Corning 
Glass Works, will be honored by 
the Franklin Institute of Philadel- 
phia for their discovery of a new 
process for manufacturing glass. 


The two men developed a 96 
percent silica glass, sold under the 
trade name of VYCOR, which is 
used in laboratory ware and in 
industry. They will receive the in- 
stitute’s John Price Wetherill Medals 
at the annual medal day cere- 
monies in Franklin Hall, Philadel- 
phia, on October 15. 


The new glass is resistant to 
acids, mild alkalis, water and 
steam at high temperatures. In 
heat-resisting qualities, it compares 
well with fuzed quartz and can be 
mass produced at much lower price 
and can be pressed or molded into 
more shapes. ; 


Hood was born in Manhattan, 
Kans., and received a bachelor of 
chemistry degree from Cornell in 
1918. He served as a second lieu- 
tenant in the Chemical Warfare 
Service, then worked with the 
Brown Co. in Berlin, N. H. and was 
assistant chief chemist with the 
Island Oil Refining Corp. in New 
York. He has been with Corning 
since 1920. 


Arsham Amirikian, ‘23, CE ‘27, 
chief designing engineer of the 
Navy Bureau of Yards and Docks, 
received the 1952 Award of the 
Concrete Reinforcing Steel Insti- 
tute for “the advancement of rein- 
forced concrete through new and 
improved design concepts.” Struct- 
ural consultant for the Navy in 
charge of design of special shore 
and floating structures, Amirikian 
originated and developed the mod- 
ern precast concrete technique util- 
izing thin-shell cells, ribbed panels, 
and hollow section rigid framing. 
Included in his many awards are 
the First Grand Award of the James 
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F. Lincoln Arc Welding Foundation 
in 1942, the Fuertes Graduate 
Medal of Cornell in 1943, the 
Navy’s Meritorious Service Award 
in 1946, and the Lincoln Gold 
Medal of the American Welding 
Society in 1949. He is the author of 
a book on design, Analysis of Rigid 
Frames, published in 1942. 


John M. Henderson, CE ‘27, until 
recently Professor of Sanitary Sci- 
ence in the Columbia School of 
Public Health, has been appointed 
a Consultant to the Vector Control 
and Investigations Branch of the 
Communicable Disease Center, 
Public Health Service, Federal Se- 
curity Agency. 


John M. Henderson 


Mr. Henderson joined the staff 
of the U. S. Public Health Service 
in 1942 and for four years was at- 
tached to the Communicable Dis- 
eases Center and a predecessor or- 
ganization. He was stationed at 
Atlanta and San Juan in charge of 
military base malaria control for 
the entire United States. 


Since 1946 Mr. Henderson has 
been Professor of Sanitary Science 
in the Columbia School of Public 
Health, New York City. Concur- 
rently special assignments in sani- 


tation, irrigation, malaria control 
and other public health problems 
have taken him overseas. He 
served with an oil company in 
London and the Persian Gulf, with 
the World Health Organization and 
the Governments of India and Thai- 
land, and as a visiting lecturer in 
schools of public health in Argen- 
tina, Brazil and Chile. In 1951-52 
he was a member of a mission to 
the Venezuelan Government on *h> 
development of a public health pro- 
gram. 

Mr. Henderson, who holds the 
rank of Sanitary Engineer Director 
(Colonel) in the commissioned re- 
serve corps of the Public Health 
Service, is a fellow of the American 
Public Health Assn., and a member 
of the American Mosquito Control 
Assn., The American Society of Civil 
Engineers, the American Society of 
Tropical Medicine and Hygiene, and 
the Inter-American Association of 
Sanitary Engineering. 


Charles C. Eeles, ‘29, has been 
nominated as vice-chairman of the 
Industrial and Commercial Gas Sec- 
tion of the American Gas Associa- 
tion. 

Mr. Eeles is industrial sales man- 
ager for the Toledo, Ohio, district 
of the Ohio Gas Co. His name will 
be on a slate to be presented by an 
the Association’s annual meeting 
in Atlantic City, N.J., October 27- 
30. 

He joined the engineering staff 
of Ohio Fuel, where he was em- 
ployed between his junior and 
senior year, after graduation and 
has been with that firm continuous- 
ly ever since, with all but a few 
years in the industrial department. 

Mr. Eeles is a former head of 
the Toledo Chapter, American Gas 
for Metals and the Toledo Techni- 
cal Council; has served as chairman 
and member of several AGA com- 
mittees, and is author of numerous 
AGA papers. He is a member of 
Tau Beta Pi and Chi Phi. 
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He is married to the former Lois 
Stringfellow of Findlay, Ohio. They 
and their two children, Elizabeth 
and Charles David, reside at 2314 
Orchard Rd., Ottawa Hills, Ohio, 
where Mr. Eeles is a member of the 
Village Council. 


Colonel Robert I. Dodge, ME ‘29, 
on leave from the long lines de- 
partment of American Telephone 
and Telegraph Co. in New York 
City, has been on active duty with 
the US Army since February 15, 
1952, as commanding officer of 
Signal Corps Plant Engineering 
Agency, Room BE 1020, The Penta- 
gon, Washington 25, D. C. From 
1940-1943, Colonel Dodge was 
professor of Military Science and 
Tactics in charge of the signal 
Corps ROTC unit at Cornell. After 
eight months with Headquarters, 
Eastern Defense Command, he 
spent two years in India and China 
in several theater headquarters 
on Signal Corps assignments. 


Lieutenant Colonel Haywood G. 
Dewey, Jr., CE ‘35, former execu- 
tive officer of the Thirty-second En- 
gineer Construction Group, has 
been awarded the Bronze Star 
Medal for meritorious service in 
Korea from February, 1951, to May 
1952. 


Robert J. Hoyle, ME ‘42, has 
joined the research staff of Timber 
Engineering Company, affiliate of 


Robert J. Hoyle 





National Lumber Manufacturers 
Association, according to an an- 
nouncement made by Carl A. Rish- 
ell, director of research. 

A Cornell graduate in mechani- 
cal engineering, Mr. Hoyle received 
his M.E. degree in forestry from the 
New York State College of Forestry 
at Syracuse this June. Additional 
studies include structural and rail- 
way engineering at the University 
of Wisconsin, and chemical engi- 
neering at the Universiy of Roches- 
ter, N. Y. 

The new member of the Teco 
laboratory staff has had military 
service at home and overseas with 
the U. S. Air Force, and has the 
rank of captain. He has done instru- 
ment, plant and equipment engi- 
neering and designing for Taylor 
Instrument Companies, Distillation 
Products Industries, and Eastman 
Kodak Company. He has conducted 
research work in kiln drying at the 
Forest Products Laboratory and has 
served as a kiln drying consultant 
to private firms. 

Mr. Hoyle is a member of the 
American Society of Mechanical 
Engineers, the Forest Products Re- 
search Society, and Sigma Xi, hon- 
orary research organization. 

In keeping with Timber Engineer- 
ing’s established promotional pro- 
gram for wood and wood products, 
Mr. Hoyle’s first assignment at the 
laboratory is designing new glue- 
laminated products having practi- 
cal applications that will extend 
present markets and develop new 
ones for wood. 


Albert T. Reiff, Jr., ME ‘50, re- 
ceived a degree of Master of Auto- 
motive Engineering from the Chry- 
sler Institute of Engineering in De- 
troit. The award was made at 
graduation exercises at the Insti- 
tute on June 11. 

Mr. Reiff became one of the 
group of graduate engineers from 
all parts of the country selected by 
Chrysler Corporation for entrance 
into the Institute’s two-year post- 
graduate course in automotive en- 
gineering which has led to his mas- 
ter’s degree. Mr. Reiff, who is mar- 
ried and now lives in Detroit, has 
assumed duties in Chrysler Cor- 
poration’s Engineering Division at 
Detroit. 
















































The Chrysler Institute of Engi- 
neering was established as a means 
of insuring highest-quality engi- 
neering personnel for the Corpora- 
tion’s engineering division. It was 





Albert T. Reiff 


founded in 1931 and chartered in 
1933 by the State of Michigan. To- 
day nearly half of the graduate en- 
gineers serving the corporation’s 
engineering division are graduates 
of the Institute, holding Master of 
Automotive Engineering degrees. 


The addition of Walter A. Jen- 
sen BME ‘50, as a sales application 
engineer to the Buffalo District 
Sales Office of the Reliance Electric 
& Engineering Company at 4405 
Ellicott Square Building, was an- 
nounced in Cleveland by E. E. Helm, 
sales vice president of the com- 
pany, which manufacturers elec- 
tric motors and motor drives. 

In his new position, Jensen will 
serve as a sales engineer in Buffalo 
and Western New York State for 
Reliance a-c and d-c motors, all 
electric adjustable-speed drives, 
and related specialized electrical 
equipment having a wide range of 
industrial application. 

Born and raised in New Rochelle, 
N. Y., Jensen joined the Reliance 
organization in June, 1950, fol- 
lowing graduation from Cornell 
University, Ithaca, N. Y., where he 
received a B.M.E. degree in me- 
chanical engineering. A member 
of Phi Delta Theta, Jensen is a vet- 
eran of World War II having served 
in the U. S. Navy for two years. 
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Dakar, capital of French West Africa, is one of the latest cities to be connected to the United States through Bell S,stem Over- 
seas Telephone Service. Initial period rate is only $15. You can talk to some 90 countries and territories from your telephone. 


Dakar 


is on the line 
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No more than 25 years ago, American voices were land- 
locked. They could travel around the North American con- 


tinent, but, except for Cuba, they were stopped at the coastlines. 


Then in 1927 telephone people inaugurated two-way 
commercial radiotelephone service between New York and 


London. In that instant the world grew smaller. 


It has kept on shrinking over the years till now such over- 
seas calls are commonplace. In 1951, nearly 900,000 were 
made over Bell System facilities. Today you can speak to some 
90 countries and territories, 96‘% of the world’s telephones. 
Dakar, French West Africa, is one of the latest additions to 
the fist. 

On this 25th Anniversary of Bell System Overseas Tele- 
phone Service, we are busy working to make the record of 
the next 25 years even better. This never-ending effort to 
find better ways calls for the best engineering and scientific 
minds available. Such continued research provides constant 


opportunities for enterprising, talented college graduates. 


BELL TELEPHONE SYSTEM 














Prominent Engineers 


Often many of us picture the 
typical Cornell engineer as a stu- 
dent who buries himself in_ his 
books and never seems quite to dig 
himself out from the pile of labora- 
tory reports under which engineers 
are perenially buried. This may be 
true of some engineers, but it is 
certainly not true of Bob Hartlieb, 
a graduate student in the Cornell 
\eronautical Engineering School. 





Bob 


During his college career at Cor- 
nell, Bob, who graduated from the 
E.P. school last spring, was very 
busy. in campus activities. Among 
these activities were the Pilots 
Club, the University Aviation Cor- 
poration, the Cornell Society of 
Engineering Phy SICS, and the Insti- 
tut¢ of Aeronautical Sciences. Bob 
was elected to Tau Beta Pi, en- 
gineering honorary society, and foi 
three years was a member of Tri- 
angle Fraternity. 

One notices Bob’s intense inter- 
est in aviation, both as an avocation 
and as a vocation. Ever since he can 
remember Bob has been building 
model airplanes. Until engineering 
activities curtailed his model build- 
ing, he raced his planes in local and 
national meets sponsored by the 
Plymouth Motor Corporation and 
similar organizations. At the pres- 
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ent time, Bob holds two national 
and one international speed records 
with one of the records a scorching 
142 mph. His newest model project 
is a radio-controlled model which he 
has built almost entirely by himself. 
As might be expected, Bob holds a 
pilot’s license. 

This interest in aviation has filled 
most of Bob’s summers. In the sum- 
mer before his fifth year in the E.P. 
school, Bob worked at the Cornell 
Aeronautical Laboratory as an elec- 
tronics technician. (The Cornell 
Aeronautical Laboratory is a lab- 
oratory of applied research located 
in Buffalo and owned by Cornell 
University). Last summer for a 
change of scenery, he went to Cali- 
fornia, where he worked for Hughes 
Aircraft. 

As for schooling, Bob graduated 
last spring from the Engineering 
Physics School well up in his class. 
Having taken several aeronautical 
courses during his undergraduate 
days, Bob hopes to complete his 
work in the Aero School this com- 
ing spring. During his years in the 
E.P. School, Bob was the holder 
of a McMullen Regional Scholar- 
ship and Fisher Scholarship, a trust 
fund sponsored by the Fisher Body 
Company which Bob won in 1946 
for competitive automotive design. 
In graduate school, Bob holds a 
graduate McMullen Scholarship 
and a research assistantship. 

\s to the rest of his busy life, 
Bob hails from Lebanon, Penn- 
sylvania, although he originally 
came from Allentown, Pa. Though 
Bob does like sports and music (he 
plays the accordion), to him avia- 
tion is still in first place. 


Herm Hanemann, B.E.E. ‘52 


Cornell might have had one less 
engineer if it had had a forestry de- 
partment which ranked as high as 
its engineering school—for, accord- 
ing to Herm Hanemann, the fact 
that Cornell was his father’s alma 
mater rather than any burning de- 





sire to be an engineer decided him 
on Cornell’s engineering school. 

Whether Herm will be complete- 
ly satisfied with his profession when 
he steps out into industry remains 
to be seen, but he seems to be in no 
hurry to leave Cornell. He has done 
some summer work here; and, hav- 
ing completed the five-year electri- 
cal engineering curriculum, he is 
back this year for graduate study. 
Herm’s decision to stay at Cornell 
was influenced not only by his lack 
of interest in immediate service in 
the signal corps, but also by the 
opportunity to study under one of 
the top men in the field of wave 
propagation. He will be engaged in 
the analysis of radio signals from 
the aurora borealis. 





Herm 


Since Herm first came to Cornell 
from New Cumberland, Penn., he 
has easily avoided the rut of extra- 
curricular inactivity he apparently 
feels many engineers fall into. His 
chief interests have been varsity 
crew, on which he served for four 
years, Crew Club, and the Corneli 
Amateur Radio Club. He has had 
more than his share of administra- 
tive work, having been president of 
Eta Kappa Nu for a term and of 
A.I.E.E. for two terms and also 
vice-president of his fraternity, Phi 
Kappa Psi. Herm is a member of 
Quill and Dagger, with possession 
of a McMullen Scholarship and 
membership in Tau Beta Pi attest- 
ing to his scholastic ability. His 
avocations include such interests as 
tennis and music; last year he might 
have been seen in formal dress 
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AYBE it’s a long step from the rolling ocean 
waves to an Aircraft Corporation — and 
maybe not. 


Here at Goodyear Aircraft, the step is a short one. 
For we do many things besides build aircraft and 
other defense items. Typical of the many outstand- 
ingly different fields into which our engineers are 
free to “dig” is the recent study of ocean waves 
and their effects, completed for a group of off- 
shore oil-drilling companies. Or the study of fish 
and how they swim—of importance, finally, to sub- 
marine and ship designers. 


All this because Goodyear Aircraft Corporation 
is more than a major supplier of armament 
components—more than just a specialized organi- 
zation in the aircraft field. Today, Goodyear Engi- 
neers are working with plastics, metals, wood—in 





Ever Wonder Why a Wave Rolls? 
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fields ranging far from the aeronautical activities 


implied in the GAC name. 


As a result, Goodyear Aircraft Corporation offers 
every engineer an opportunity to specialize in the 
field of his own choice—on projects with normal 
times applications as well as the current defense 
projects. As a part of the world-wide Goodyear 
organization, Goodyear Aircraft is a division 
of the world’s largest rubber company —a 
world-known engineering organization ‘that is 
production-minded. 


There’s a place for YOU in the Goodyear Aircraft 
picture—whatever your field may be. So check 
over the list of opportunities in the panel—see for 
yourself the many unique opportunities for prog- 
ress and advancement—with an assured future— 
at Goodyear Aircraft. 








ENGINEERS WANTED fo investigate the opportunities 


in research, design, development and production of: 








AIRPLANES, AIRSHIPS, HELICOPTERS, GUIDED MISSILES, ELECTRONIC 
COMPUTERS, AIRCRAFT COMPONENTS, GUIDANCE SYSTEMS, RADOMES, 
TRANSPARENT ENCLOSURES, REINFORCED PLASTICS, BONDED SANDWICH 
STRUCTURES, WHEELS AND BRAKES, RADAR STRUCTURES and many others. 


GOODYEAR—The Company with COMPLETE Coverage of the Aeronautical Field 


AIRCRAFT 


Submit a brief resume of your qualifications and experience. 
Or write us today for an application blank and further infor- 
mation. Prompt consideration is assured. Address SALARY 
PERSONNEL DEPARTMENT, GOODYEAR AIRCRAFT 
CORPORATION, Akron 15, Ohio. 
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Prominent Engineers 


(Continued from page 32) 


ushering at Bailey Hall concerts. 

As for what sort of career lies 
ahead of him, Herm has no definite 
ideas. He feels that in industry to- 
day there is a great chance of an 
engineer’s being pigeonholed. Sales 
work appeals to him, yet he is in- 
terested in theoretical research and 
thinks he might enjoy teaching. His 
graduate work should give him an 
opportunity for a closer view of the 
latter. Whatever his ultimate voca- 
tion, Herm is one engineer who has 
gotten from Cornell more than just 
a technical education. 


Ted Wong, EP ‘53 


Ted Wong has been around. He 
has made the trip five times be- 
tween Ithaca and his home in Hono- 
lulu. He has traveled by ship, plane, 
train, and car across the United 
States and the Pacific. His story 


can not be summed up, though, 
merely by saying he has seen the 
world. Lots of people have junketed 
here and there gaining no more 
than a set of photographs; but Ted 
sees people as well as places where- 
ever he goes. He likes to meet people 
and know people; and his pleasant, 
confident manner attracts friends. 

A job in which he can work with 
people is right for Ted. Last year 
he served as steward for Triangle 
Fraternity. Keeping track of the 
kitchen, solving help problems, and 
dealing with merchants seems an 
unusual task for an engineer; but !t 
was just those contacts with people 
which suited him. From the stew- 
ard’s post he has now moved up 
to become vice-president of the 
house. 

In his five years of college, one as 
a Civil Engineer at the University 
of Hawai and four in the Engi- 
neering Physics program at Cornell, 
Ted has gone wholeheartedly into 
engineering extra-curriculars. He 
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for hobbyists literally floats on four Fafnir 
pre-lubricated Mechani-Seal Type Ball Bear- 
ings. Since the power tool operates in both 
vertical and horizontal positions and under 
varied conditions . . . as a circular saw, ver- 
tical drill, wood lathe, disc sander and hori- 
zontal drill press . . . the bearings are ex- 
tremely important to its accuracy and life. 
With saw blade at full speed, coins upended 
on hobby tool table will not fall over...a 
tribute to rigidity gained from use of Fafnir 


Ball Bearings. Oppor- 
tunities for product 
improvement through 
ball bearing applica- 
tions are almost limit- 
less. The Fafnir Bear- 
ing Company, New 
Britain, Conn. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE LINE IN AMERICA 











is an active member of the Engi- 
neering Physics Society, where he 
has held the offices of treasurer and 
vice-president. He was elected a 
representative to the Engineering 
Council, and last year he went to 
the top as general chairman of Engi- 
neer’s Day. That job took about 
two months of solid work in organ- 
izing, coordinating, and scheduling 
hundreds of exhibits in all the engi- 
neering schools. Then beyond see- 
ing that exhibits were set up, he had 
to participate in arranging for 
judges, in advertising all over the 
campus and Ithaca, in_ bringing 
highschool sub-frosh to Cornell to 
visit on Engineers’ Day, and in 
filing reports to aid in_ planning 
future E-Day programs. Ted’s tal- 
ent for meeting people and getting 
them co work with him was well 
tested by E-Day ’52. 

Along the technical line, Ted has 
had a good deal of experience. 
During his second and third sum- 
mers at Cornell he stayed in Ithaca 
to work on a Civil Aeronautics As- 
sociation project with Professors 
Belcher and Sack. The project in- 
volved testing a new method of 
measurement of soil moisture con- 
tent by measuring the earth’s ab- 
sorption of neutrons. Ted made 
field experiments on the technique 
locally and in Pennsylvania and 
went to Indianapolis to demonstrate 
it to CAA officials. 

Last summer he went back to 
Hawaii to work at Pearl Harbor as 
a general testing engineer. He de- 
signed standard testing procedures 
for marine equipment, and did some 
trouble-shooting work on gener- 
ators. Most interesting, though, were 
actual sea tests which he helped 
make on the effectiveness of over- 
hauls made at Pearl Harbor. The 
summer’s work with marine equip- 
ment stimulated Ted’s interest in 
position-control servo-mechanisms 
of a sort similar to ships’ rudder 
controls. As a senior project, he will 
analyze an imperfect control system 
and work out the changes necessary 
to improve it. 

After graduation this June, Ted 
hopes to go to work in the United 
States, perhaps around Ithaca, 
where he has lots of friends. And 
since he really is “a young man and 
rather ambitious as I like to think 
I am,” he should have a good future 
in store. 
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Reynolds new aluminum re- 
duction plant near Corpus 
Christi, Texas — capacity 
160,000,000 pounds a year. 





A World of 










Opportunity! 












In a land noted for rapid expansion 
of free industrial enterprise, few 
companies have matched the swift 


and continuing growth of the On-the-job training is the oe 
Reynolds Metals Company. Nowp- Reynolds policy—after preliminary SS 
erating 27 plants in 13 states, and orientation which may include basic Tapping one of huge battery of 


still expanding, Reynolds offers the 
ambitious engineering graduate a 
world of opportunity. 

Reynolds operations include baux- 
ite mining in domestic and foreign 
Jocations...chemical and electrolytic 
processing to produce aluminum pig 
... Sheet rolling...drawing and ex- 
trusion of mill and structural shapes 
...foil rolling and printing... pow- 
der and paste production. .. finished 
parts and products fabrication. In 
these and in the allied sales and mar- 


REYNOLDS 


keting Operations promising careers 
exist for graduates in virtually any 
phase of engineering. 


experience in production plants for 
sales personnel, and sales office work 
for technical trainees. Liberal insur- 
ance, hospitalization and retirement 
programs are maintained, 

For important background infor- 
mation on “your future in Alumi- 
num,” mail the coupon. If you are 
definitely interested now, write direct 
to General Employment Manager, 
Reynolds Metals Company, 3rd and 
Grace Streets, Richmond 19, Va. 





















electrolytic cells 


Sheet rolling—reverse hot mill in 
operation 
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Hughes Fellowship 
1952 winners Tru- 
man O. Woodruff 
(left) and Allen I. 
Ormsbee (right) are 
welcomed to the cam- 
pus by Dr. Lee A. 
DuBridge, President, 
California Institute 
of Technology. 


THE HOWARD HUGHES FELLOWSHIPS |} 


a 


. : 
7 Un 


dinisdiisiaira cael aglaliliia 


rf 
/ and 


engineering 





Semiconductor research is one of the important projects of the 
Laboratories. A development of immediate value is the Hughes 
Germanium Diode employed in miniaturized airborne electronic 
equipment. The apparatus shown in the photograph is a vacuum 
furnace constructed to produce single crystals of germanium. 
Discussing its operation are (left to right): Hughes Fellow 
Allen I. Ormsbee; Dr. H. Q. North, Head of Semiconductor 
Department; Dr, Allen E. Puckett, Head of Missile Aerody- 
namics Section; and Hughes Fellow Truman O. Woodruff. 
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Preparation of men for mod- 
ern industrial research ideally 
should involve both advanced 
study and practical experience 
in an industrial laboratory 
| under the guidance of stimula- 
ting associates. 


The Howard Hughes Fel- 
lowships in Science and En- 
gineering at the California 
Institute of Technology were 
established to provide such 
educatien and training. 


Any American citizen is 
| eligible for a Fellowship who 
; qualifies in graduate standing 
| at the Galifornia Institute of 
Technology for study toward 
the degree of Doctor of Phil- 
; osophy in physics or engin- 
eering and who will have 
completed one year of gradu- 
ate work before the beginning 
date of Fellowship. Applicants 
should plan to pursue research 
in the fields of electronics en- 
| gineering, microwave physics, 
| aerodynamics, electronic com- 
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puting, physical electronics, 
propulsion engineering, solid 
state physics, mechanical en- 
gineering, electron dynamics, 
analytical mechanics, or infor- 
mation theory. 


Each appointment is for 
twelve months and provides a 
cash award, a salary, and 
tuition and research expenses. 
A suitable adjustment in the 
amount of the award is made 
when this will aid in the educa- 
tion of a promising candidate 
whose financial responsibili- 
ties might otherwise preclude 
participation in the program. 


Salary provision is for the 
portion of time spent on ad- 
vanced work in the Hughes 
Research and Development 
Laboratories. Here the holder 
of the Fellowship is in close 
personal association with 
many scientists and engineers 
who are acknowledged leaders 
in their fields. 


eeee 


HOW TO 
APPLY FOR A 
FELLOWSHIP 


Write Howard Hughes Fellowship 
Committee, Hughes Research 

and Development Laboratories, 
Culver City, Los Angeles County, 
California, for an application form 
and a brochure giving all details. 
Completed applications must be 
received by the committee 

not later than January 7, 1953. 


HUGHES 


RESEARCH AND 


DEVELOPMENT LABORATORIES 
CULVER CITY 
LOS ANGELES COUNTY 


CALIFORNIA 





COLLEGE NEWS 





An article by two Cornell stu- 
dents in the CoRNELL ENGINEER has 
won a national prize of $200 award- 
ed by the American Welding So- 
ciety. The Cornellians are Paul J. 
Wisniewski, MetE °53 and David 
A. Thomas, MetE ’53. 

The A. F. Davis Undergraduate 
Welding Contest Award is an an- 
nual prize for the best paper on 
welding or related subjects in any 
student engineering publication. 

The winning article, Metal Trans- 
fer in Arc Welding, appeared in the 
April issue of THe Cornett Enci- 
NEER. It analyzes nine theories which 
have advanced to explain 
metal transfer from the electrode 
in welding. 


been 


Engineering Council 

The Cornell Student Engineering 
Council held its first meeting of the 
season on Wednesday, October 8. 
Realizing that one of its main tasks 
this year would be to coordinate ef- 
fectively engineering activities on 
the campus, Council immediately 
decided to call together all the en- 
gineering societies for a joint meet- 
ing to discuss this and other matters 
of concern to the engineering stu- 
dent body. A similar meeting was 
held last year, which proved to be 
very successful. Out of it grew the 
Engineering Calendar, which is em- 
ployed by the school societies to list 
their future activities, thereby 
avoiding conflicts with each other 
when planning meetings and _ pro- 
grams. 

Council also decided to consider 
the problem of supervising the En- 
gineer’s Lounge, now undergoing ex- 
tensive repairs and remodeling. The 
new lounge will contain a great deal 
of expensive furniture and many 
facilities for the comfort and en- 
joyment of engineering students 
and faculty members. It will there- 
fore require careful supervision of 
the type that a body such as the 
Engineering Council could render. 

Also discussed at the meeting was 
the possibility of reviving the Slide 
Rule Capers dance which Council 
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has sponsored in the past. It was 
felt that with the proper promotion 
the dance could be a success and 
that much more in the way of en- 
tertainment could be added to it. 
The matter will be taken up again 
with the engineering societies. 
Council officers for the present 
year are: 
President, Paul Kennard 
Vice-president, Jim Villwock 
Secretary, Bill Jewel 





As this issue goes to press, 
we learn with sorrow. that 
Dexter S. Kimball, Dean Emeri- 
tus of the College of Engineer- 
ing, died on November 1. The 
Faculty Profile we had_pre- 
pared for this issue is not in- 
cluded. Next month there will 
be a fuller report on Dean 


Kimball. 











Strong Heads IES 

On October 1, 1952, Professor 
Everett M. Strong of the School of 
Electrical Engineering began his 
one-year term of office as president 
of the Illuminating Engineering 
Society. An active member of the 
society for more than seventeen 
years, Professor Strong completed a 
two-year term as national vice- 
president prior to his term of presi- 
dency. He was a director from 1944 
to 1946 and treasurer from 1948 to 
1950. He has also been the society’s 
representative on the National Re- 
search Council since 1946. Professor 
Strong is currently a member of the 
I.E.S. committee on education, re- 
search, and on standards of quality 
and quantity for interior illumina- 
tion. 


Rebuilt High-Voltage Lab 
In February of 1948 the insula- 
tion of the Cornell High Voltage 
Lab, located on Mitchell Street, 
was ignited by sparks from a coal 
furnace, and after two or three 
hours of furious blazing the build- 
ing was reduced to a mass of charred 
ruins and twisted steel. The re- 


sult was the suspension of high 
voltage research and instruction at 
the University. Now the lab is be- 
ing restored on the same site, with 
the same foundation which sup- 
ported the ill-fated predecessor. The 
steel framework is up, and the roof 
and sidings should be complete be- 
fore the Ithaca “sunshine” settles 
on the ground. The lab will be in 
working condition in about twelve 
to eighteen’ months. Originally 
founded as a central testing lab for 
a number of local manufacturers of 
insulation materials, the lab was 
engaged in research and tests of 
numerous materials under high 
voltage conditions when operation 
ceased. The new lab will con- 
tinue action along these lines and 
will also afford graduate and under- 
graduate students instruction in 
high voltage electrical engineering. 
Professor Zimmerman, who is cur- 
rently working with the high volt- 
age department of Westinghouse 
Corporation, will direct operation in 
the lab when he returns next year. 


Chamberlain Retires 


Professor Robert F. Chamberlain, 
who has placed hundreds of Cornell 
engineers in their jobs, retired 
from the university as of July 1, 
1952. He has been named Profes- 
sor of Electrical Engineering, emeri- 
tus. 

Professor Chamberlain has been 
personnel officer of the College of 
Engineering since 1942 and Assist- 
ant Dean since 1946. He graduated 
from Cornell in 1908 and has been 
on the faculty since 1911. 

He is a specialist in industrial 
power and plans to do consultant 
work after retiring. He prepared the 
revised edition of Gray’s Principles 
and Practices of Electrical Engineer- 
ing published in 1924. 

A native of Newark Valley, New 
York, Professor Chamberlain at- 
tended Exeter Academy before en- 
tering Cornell. After graduation, he 
taught for two years at Purdue Uni- 
versity. 

(Continued on page 40) 
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There’s something 
here somewhere 
about laying 


an CLO aes 


NCE UPON A TIME there were two farmers. 
Each had a hen that laid 20 eggs a month, 


Both farmers liked eggs, so one ate his. But 
the other did without, and put his eggs in an 
incubator which he bought by borrowing money. 
In no time he had 200 chickens from his one. 
A shocking profit! (Before taxes.) 

He sold some to pay down the loan on his 
incubator; he ate some as a reward for all his 
labor in raising the brood. And he sold a good 
many to pay his income tax. 


He still had some left. Profit. 


So the farmer who had eaten all his eggs got 
a law passed. The neighbors divided up the 
chicken-raising-farmer’s “‘profits” and ate them. 


After all, they said, he had more than he needed, 


and they were hungry. 


So, of course, the farmer wasn’t going to raise 
any more chickens just to have them taken away 
from him; he ate his eggs, too. 


In due time both the farmers’ original hens 
died of old age, and then there weren't any eggs 
for anybody. No chickens either. 


The neighbors were quite sure it was some- 
how the chicken raiser’s fault. 


Did the farmer, who used to eat all his 
eggs, enjoy his now-eggless meals any more 
for realizing that the farmer next door wasn’t 
enjoying any chicken? 


a WARNER 
& 
SWASEY 
beens Pecks 


Textile 
Machinery 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS, AND TAPPING MACHINES 
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Manufacturers of Super-Refractories Only 


° 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


° 


From the Following Materials:— 


SILICON CARBIDE ——- FUSED ALUMINA —— MULLITE 


MAGNESIA ZIRCON 


° 


LAVA CRUCIBLE-REFRACTORIES CO. 


PITTSBURGH, PA. 
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(Continued from page 38) 


C.U. Associates 


Formation of the Cornell Uni- 
versity Associates as a medium for 
“closer partnership” between Cor- 
nell and business and industry was 
announced on Oct. 3. Enlisting all 
divisions of the university, the pro- 
gram is believed the most ambitious 
effort at education-industry coop- 
eration so far attempted. Firms 
elected to membership will become 
eligible to benefit from the re- 
sources of Cornell’s 19 academic 
divisions and seven interdepartmen- 
tal research centers. 

Details of the plan and the names 
of seven companies admitted to 
charter membership were reported 
at the opening session of the second 
annual meeting of the Cornell Uni- 
versity Council, an organization 
of prominent alumni concerned with 
the long-range development of the 
institution. 

The 134 Council members visit- 
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ing from 18 states were informed 
of the plans for the expansion of the 
engineering school facilities and of 
work now in progress by Dean S. C. 
Hollister of the College of Engineer- 
ing. In addition, the group discussed 
a program to stimulate bequests to 
Cornell and inspected three newly 
completed additions to the campus 
—Kimball and Thurston Halls, the 
engineering materials center; Anabel 
Taylor Hall, an interfaith center 
and World War 2 memorial given 
by Myron C. Taylor; and the Al- 
bert R. Mann Library of the Col- 
leges of Agriculture and Home Eco- 
nomics. 

The charter Associates were an- 
nounced as Avco Manufacturing 
Corp., B. F. Goodrich Co., Chesa- 
peake & Ohio Railroad, Johns-Man- 
ville Corp., Philco Corp., Raymond 
Concrete Pile Co., and Tuller Con- 
struction Co. 

Edwin T. Gibson of New York, 
chairman of a committee for the 
Associates program, told of plans 
for enrolling other corporations, an- 
nounced a schedule of annual mem- 





bership fees, and released a booklet 
outlining facilities and 
other resources of the divisions here. 


research 


New members of the Association 
include the Cornell Medical College 
and School of Nursing in New York 
and the Cornell Aeronautical Lab- 
oratory in Buffalo. 


Deane W. Malott, president of 
the university, termed the _pro- 
ject “a further step in the direction 
of cooperation and understanding” 
between higher education and busi- 
ness and industry. 

“As the fundamental source of 
new knowledge and of trained men 
for its effective use, the colleges 
and universities may well be our 
most important basic industry,” 
he declared. 


“The challenge of closer partner- 
ship lies before us—partnership be- 
tween enlightened business and in- 
dustry and the education upon 
which must rest, in the last analysis, 
the success of our common citizen- 
ship.” 


(Continued on page 42) 
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What’s behind this giant “Cat Cracker”? 


This catalytic cracking plant is in op- 
eration at Linden, N. J., refining oil 
products for Esso Standard Oil Com- 
pany. 

This behemoth can produce 1,520,000 
gallons of liquid power every day ... 
that means more heat for homes, more 
fuel to operate factories and farms, 
more power to make the nation’s wheels 
go’round... better living for everybody. 


It took a vast amount of scientific 


skill and achievement, of vision and 
daring, to build this huge processing 
plant and put it into operation. Scien- 


tific petroleum research and oil engi- 


neering progress have always been 
pioneered and encouraged at Esso. 
With the chance to learn and advance 
on the job, along with fair pay and good 
working experience. ..the employees of 
Esso Standard Oil form a loyal and 
experienced team, that is constantly 
striving to improve the high quality 
and value of products that are sold at 
the famous Esso Sign from Maine to 


Louisiana. 


ESSO STANDARD OIL COMPANY 
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Willard I. 


dent for 


Emerson, 
development, 


vice-presi- 
university 
will act as executive director of the 
Associates staff, with the following 
alumni serving on an initial advis- 
ory committee: Francis H. Scheetz 
of Philadelphia, attorney and chair- 
University Council; J. 
Carlton Ward, Jr., chairman of the 
Thompson Industries, Inc., 
Hartford, Conn.; Frank W. Pierce, 
director, Standard Oil Company 
( New Jersey), New York; Ralph H. 
Blanchard, executive director, Com- 
munity Chests and Council of 
America, Inc.. New York; Phillip 
Wyman, _ vice-president, McCall 
Corporation, New York; John C. 
Leppart, executive vice-president, 
Mathieson Chemical Corp., Balti- 
more; John P. Syme, vice-president, 
Johns-Manville Corp., New York; 
Robert W. Purcell, vice-chairman of 
the board, Chesapeake and Ohio 
Railroad, New York; and Mr. Gib- 
son. 

Phe 1951-52 gift total of $6,375, 
203, surpassing the $5,134,247 re- 


man of the 


board, 


and the Mt. Massive 1] 


ceived in the preceding 12 months, 
was broken down as follows: $1,051- 
190 from business enterprises and 
affiliated foundations; $2,823,779 
from foundations and_ charitable 
groups; $855,844 from bequests and 
income from trusts under wills, and 
$1,644,388 from individuals. 


Prof. McNair Climbs - 


For more than fifteen years Pro- 
fessor McNair has combined survey- 
ing with his hobby of mountain 
climbing. His surveys of Colorado 
mountains from 1945 to 1947 
brought about a revised listing of 
official peak elevations and added 
one mountain to Colorado’s list of 
fifty-two peaks higher than 14,000 
feet 

He is also credited with discover- 
ing the two highest bodies of water 
in the United States, the Colorado 
13,068 feet on Mt. Bross 
‘arn at 13,003. 

He organized the Rocky Moun- 
tain Society of Photogrammetry 
and was its first president. He is a 
past national director of the Ameri- 
can Society of Photogrammetry, a 


Tarn at 





national director of the 


ping, and vice-chairman of the Civil 


Engineering Division of the Ameri- 
can Society for Engineering Educa- 


tion. 

Professor McNair returned 
August to serve as director of Camp 
Cornell, 


Civil Engineering are 


neering to augment the theory they 
learn during the schol year. 


Prof. Perry Retires 

A busy retirement is anticipated 
by Professor John E. 
nell, who has become 
Civil Engineering, emeritus, 
July 1, 1952 

He will continue to 
member of the New 
Flood Commission, appointed by 
Governor Dewey in 1943. 


serve as 


ject at Mount Upton. 
Professor Perry will also 
(Continued on page +4) 











1952 PUMP ENGINEERING HANDBOOK 


The Research Has Been Done For You 


engineers who 


“PUMP ENGINEERING DATA”’ has been compiled for professional and student 


want their information in one 


volume. Designed for ease for use, with tables, 
diagrams, and charts. 


was assembled by experts to 
provide the most pertinent and 
up-to-date material for pump 
engineering. Substantially 
bound in maroon and gold—con- 
tains over 400 pages. 


+++ covers pumping problems encountered in build- 
ings, waterworks, sewage treatment plants, oil refineries, 
mines and quarries, irrigation, power plants, food and 
chemical plants, paper mills, and in many other applications. 


Send today for your copy of 


“PUMP 


ENGINEERING DATA” $3.00 


WHEELER-ECONOMY PUMPS 


ECONOMY PUMPS, 
19th and Lehigh « 


Sedgley at 


INC « Division of C. H. 
Philadelphia 32, 


Wheeler Mfg. Co. 
Penna. 
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American 
Congress on Surveying and Map- 


the summer survey camp 
at which students in the School of 
taught prac- 
tical aspects of surveying and engi- 


Perry of Cor- 
Professor of 


as of 
York State 
He was 
recently named to a subcommittee 
reviewing plans for a new dam pro- 


find 














DOW PLASTICS PLANT 
TO SERVE 
EASTERN 


INDUSTRY 


Bright, colorful Styron (Dow polystyrene), the plastic that adds 
new eye-appeal and utility to many different products, will now 
be more easily available than ever to the Eastern molder. For Dow, 
the pioneer and producer of Styron, as well as other plastics, 
has just completed a large new Styron plant at historic Allyn’s 
Point, Connecticut. 


This plant has 2,000 square feet of production space on each of 
four floors, along with a large warehouse and administration 
building. Because past experience has proved that rapid growth is a 
condition normal to Dow operation, the plant has been constructed 


to allow for future expansion. 


This Styron plant is located on an 80-acre plot on the Thames 
River. Dow also built an 800-foot dock to handle ocean-going 
vessels. Here they will receive many raw materials from their 
Texas Plant and ship Styron to Eastern markets and many 
export markets throughout the world. 


This new Styron plant is but one of the many new developments 
at Dow. The increasing demands of industry for chemicals 
necessitate continued expansion in every sphere of Dow operation 
... expansion that requires new plants, new technical facilities, 
as well as a continual increase in personnel talented in vary- 
ing phases of science. 


Dow's Booklet, “Opportunities with The Dow 
Chemical Company,” especially written for those 
about to enter the chemical profession, is avail- 
able free, upon request. Write to The Dow 
Chemical Company, Technical Employment, Mid- 


land, Michigan. 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 
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time for his vast correspondence 
with former students in the School 
of Civil Engineering. 


Trends In Aviation 

On Friday, September 5, under 
the able direction of President Wil- 
liam J. Mauer, ’09, the Cornell So- 
ciety of Engineers met in Chicago 
in honor of the Engineering Cen- 
tennial. Dr. Clifford E. Furnas, Di- 
rector of Cornell Aeronautical Lab- 
oratory, afternoon 
session on the subject of “Future 
Trends in Aviation.” The meeting 
was followed by a reception and 
banquet. Carroll R. Harding, °10, 
president of Pullman Company, en- 
livened the proceedings as toast- 


addressed the 


master at the banquet, and Dean 
S. C. Hollister of the Engineering 
College at Cornell gave the address 
at the evening session. He spoke 
on the “Outlook for Engineering 
Education.” 

Following are excerpts from the 
address given by Dr. Furnas: 


The Cornell Aeronautical Labora- 
tory was owned originally by Curtis- 
Wright, and after World War II, 
it was turned over to Cornell Uni- 
versity, where research and tests 
are being continued. At present 
there are 850 employees and seven 
and a half million dollars income, 
which is used for further improve- 
ments in equipment and study. 

Barring major military 
tions, it is anticipated that within 
fifteen years the commercial airlines 
of the Continental United States 
will have a traffic load of twenty 
miles per year, 


opera- 


billion 
or three times the present annual 


passenger 


passenger mileage. 

Safety, like morale, is made up of 
a lot of little things and is always 
very much in the forefront in the 
thinking of the aircraft manufac- 
turer and operator as well as the 
passenger. Emphasis is placed in the 
laboratory on an increase in safety 
as well as speed, comfort, schedule, 
etc. 

Private flying is of no great im- 
portance at the moment, and it does 





partners in creating 


@ ALBANENE,* a K&E product, is the preferred tracing paper 
in thousands of drafting rooms. It is transparentized, not with 
messy oils that leak, but with a special synthetic trans- 
parentizer developed by K&E. ALBANENE does not turn 
brittle or lose its transparency with time. After years it is as 


good as new. 


KEUFFEL & ESSER CO. 


est. 1967 


NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Lovis * Detroit * San Francisco * Los Angeles * Montreal 
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not look as if it will be too great a 
factor in the future. As for helicop- 
ters, they are very complicated and 
very expensive devices and are by no 
means easy to fly. 

The emphasis of military develop- 
ment is primarily on speed, auto- 
matic control, altitude, and range. 
It will be observed that the major 
improvements in aircraft and their 
use have very often been spear- 
headed and financially supported 
by the military. This has been true 
in all countries. Thus, when and if 
the era of universal peace 
eventually come, the principle mon- 
ument to military effort may be em- 
bodied in the very extensive world- 
wide system of safe, rapid, con- 
venient, comfortable, dependable, 
inexpensive air transportation which 
will extend literally over the entire 
world and which will be a vital 
part of the life of every citizen. 
It is conceivable that some of us 


does 


may live to see the dawning of this 
true Air Age. 


Students At Aero Lab 

Some of the scientists of tomor- 
row gained advanced professional 
training through participation in 
the research and development pro- 
gram of the Cornell Aeronautical 
Laboratory in Buffalo. Some forty- 
five university students, including 
twelve from Cornell University, per- 
formed practical research in then 
academic fields this summer at the 
applied research laboratory. 

Several of this year’s participants 
were students at the graduate level 
with ten candidates for Masters 
and fourteen seeking Doctors de- 
grees. The Cornell University stu- 
dents who were employed by the 
laboratory are listed with the de- 
grees sought: James Q. Brantley, 
PhD in Electrical Engineering; 
Theodore Castner, B. of Engineer- 
ing Physics; Janice Button, B. of 
Engineering Physics; Frederick 
Cleaver, PhD in Administrative En- 
gineering; Richard Frainier, B. in 
Mechanical Engineering; Raquel 
Heller, M.S. in Mathematics; Ray 
Lanflisi, M.S. in Aeronautical En- 
gineering; William Orr, B. of Engi- 
neering Physics; Joan Randolph, 
B.S. in Chemistry; Fred Schmidlin, 
PhD in Physics; and Richard Sum- 
mers, M.S. in Aeronautical Engi- 
neering. 
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Clipping the wings of flying glass 


No matter how you travel—by land, sea, or air— 


you are protected by a sandwich of shatterproof glass 


Birds flying in the airways ... pounding waves at sea... 
emergencies on the highway or railroad—these are among 
the many things that can cause broken windshields and 
windows while you are traveling. 

That’s why the windshields of America’s sky giants today 
are made to withstand hail. wind pressure . . . and collision 
with even an eight pound bird at the plane’s cruising speed. 


ELIMINATING A SOURCE OF DANGER -— Today the 
danger of razor-sharp pieces of flying glass has been vir- 
tually eliminated. Most cars, trucks, trains, and ocean 
liners now have safety glass as standard equipment. 

In making safety glass a sandwich of glass is made with 
a tough, clear plastic spread called vinyl butyral resin. It’s 
this plastic that holds the razor-sharp pieces safely in place 
if the glass is broken. 


PLASTICS SERVE YOU IN MANY WAYS - Other 


forms of highly versatile plastics go into your newest 


home furnishings, kitchenware and appliances. They are 
also essential to modern rainwear, paint, electrical insula- 
tion, and high-strength adhesives and bonding materials. 


UCC AND MODERN PLASTICS-— The people of Union 
Carbide, working with the glass industry, developed this 
plastic for modern safety glass. This and a variety of other 
plastics are but a few of many better UCC materials that 
help industry serve all of us. 

STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet “Products and Processes” which de- 
scribes the various activities of UCC in the fields of ALLoys, CAR- 
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet J-2. 


Union CARBIDE 
AND CARBON CORPORATION 


30 EAST 42ND STREET [fqq NEW YORK 17, N. ¥. 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 
BAKELITE. KRENE. and VINYLITE Plastics * DYNEL TEXTILE FIBERS * LINDE Oxygen * SYNTHETIC ORGANIC CHEMICALS 
ELECTROMET Alloys and Metals * HAYNES STELLITE Alloys * PREST-O-LITE Acetylene * PYROFAX Gas 
EvEREADY Flashlights and Batteries » NATIONAL Carbons « ACHESON Electrodes * PRESTONE and TREK Anti-Freezes 


NOVEMBER, 1952 








TECHNIBRIEFS 





A new type of rectifier recently 
developed by the National Bureau 
of Standards promises to be the 
first major improvement in metal- 
oxide rectifiers since their introduc- 
tion in 1926. The new rectifier is 
composed of a layer of semi-con- 
ducting titanium dioxide, a sheet 
of titanium metal, and a counter- 
electrode of some other conducting 
metal. Although the development 
is still in an early stage, prelimin- 
inary investigations have shown 
that units withstand voltage in 
the reverse direction 
well and that their properties are 


reasonably 








Si a 
VOLTAGE 


National Bureau of Standard 


Characteristics of the titanium dioxide 
rectifier. 


satisfactory at elevated tempera- 
tures. Both the initial development 
and subsequent exploratory investi- 
gations are the work of R. G. Breck- 
enridge and W. R. Hosler of the 
NBS Solid State Physics Labora- 
tory. 

Dr. Breckenridge received his 
B.A. degree in chemistry in 1938 
and his M.A. degree in physical 
chemistry in 1940 from Cornell Uni- 
versity. 

Two processes have been devised 
to form the oxide layer for the new 
rectifiers. The first involves heat- 
ing the titanium metal first in oxy- 
gen gas and then in hydrogen gas. 
The other—an improved version of 
the first—consists of heating the 
titanium metal in steam at elevated 
temperatures. 

Some of the properties of the t- 
tanium-dioxide rectifiers have 
aroused considerable interest. The 
units can withstand a reverse volt- 
age of about twenty volts per plate. 
In addition, they have good proper- 
ties at elevated temperatures; their 
performance is actually improved 
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with increasing temperature up to 
about 150 degrees Centigrade. De- 
tailed studies have not been made of 
their operating life, but tests thus 
far are very encouraging. 


Spitz Planetarium 


The Special Devices Center of 
the U. S. Navy at Port Washington, 
N. Y., recently completed the new- 
est installation of an adaptation 
of the “Spitz Planetarium.” This 
new astronomy class trainer, pri- 
marily a navagation device, pro- 
jects upon a hemispherical dome 
many celestial bodies of our solar 
system. 

The Spitz Identification Trainer 
is a dodecahedral instrument into 
which precisely positioned holes are 
drilled, representing the stars from 
the first to the fifth magnitudes. All 


‘ 


first magniture “stars” have lenses 
which focus the light on the dome 
to give them additional brightness. 
Second to fourth magnitudes are 
projected radically through various 
holes of the trainer. A control is 
provided to permit setting up the 
latitude of the observer anywhere 
from the North Pole to Antarctia. 
Auxiliary projectors are included 
which may be attached to the Spitz 
Planetarium. In this way, images 
of the sun, moon, and planets of the 
solar system can be projected sim- 
ultaneously, with the stars adjust- 
ed to depict their configuration for 
any date. The hour 
circles, ecliptic, celestial equator, 


meridians, 


parallels of declination, and an ad- 
justable astronomical triangle are 
also demonstratable. 

\ geocentric earth projector en- 


ables the instructor to project 


shadows of the continents on the 


dome, giving the class the impres- 
sion of being in the center of the 
earth and watching the stars move 
across the earth’s surface. 

Two inverted lamps with rheo- 
stat control serve to give the im- 
pression of daylight fading into 
twilight and then into complete 
darkness. At the same time, the 
stars can be turned up very grad- 
ually to full intensity. 


An electric motor turns the 


trainer on its polar axis at a defi- 
nite speed to illustrate passage of 
time. Thus, one complete revolution 
of the trainer every four minutes 
shows the rising and setting of the 
sun, moon, planets and stars in any 
24-hour period during the year. 
The Celestial Identification 
Irainer, as set up at the Special 
Devices Center, 
structor to demonstrate and_illus- 


enables an_ in- 


trate various terms and elements 
used in nautical astronomy, such 
as: celestial sphere; celestial pole; 
equinoctial; hour circle and declina- 


John Mather Lupton Co 


An instructor demonstrates the apparatus 
used for solutions in celestial navigation. 


tion; polar distance; hour angles; 
zenith; horizon; vertical circle; alti- 
tude; zenith distance; azimuth; as- 
tronomical triangle; and meridian 
angle. 

The trainer, made by Spitz Lab- 
Inc., Philadelphia, Pa., 
is a compact, portable unit standing 
three feet high (exclusive of con- 
sole), weighing less than 25 pounds. 

The plastic 20-foot diameter 
hemisphere which the celestial 
bodies are projected, is considered 
the finest small planeturium dome 
ever designed. The division of the 
dome into 60 right- and left-hand 
spherical triangles is an_ entirely 
new concept which permits manu- 
facture of the dome in the greatest 
number of pieces (important for 


oratories, 


(Continued on page 50) 
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Weight-lifter is no dumbbell— 
it uses TIMKEN’ bearings 


When designing a lift truck that would handle like 
anautomobileand lifttwo-ton loads, Yaleand Towne 
engineers wanted to be sure of smooth, easy 
operation. That’s why they mounted the wheels, 
pinion, differential and steering pivot on Timken” 
bearings. They take the high gear loads imposed 
by sudden starts, stops and changes in direction. 
Trouble-free operation is insured and maintenance 
time reduced. Trucks stay on the go. 


i 


soll 


How to mount a lift truck 
drive axle and differential 
on TIMKEN bearings 


Two single-row Timken bearings, cone adjusted, 
are used in the pinion assembly. Cup-adjusted 
bearings are used in the differential assembly. The 
wheels use a standard single-row bearing mounting. 
The bevel pinion adjustment is obtained by the use 
of shims back of the cup adjacent to the pinion. 








Like to learn more 
about bearings? 


Some of the engineering problems you'll face 
after graduation willinvolve bearing applications. 
TaAE-mane If you’d like to learn more about this phase of 


TAPERED ROLLER BEARINGS engineering, we'll be glad to help you. For a copy 
of the 270-page General Information Manual on 
Timken Bearings, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don’t forget to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER C> THE TIMKEN TAPERED ROLLER a> 
BEARING TAKES RADIAL ) AND THRUST -@- LOADS OR ANY COMBINATION 
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Top production teams back up Boeing engineers 


When Boeing engineers developed 
the revolutionary, flexible-wing B-47, 
their designs called for aluminum forg 
ings larger than any ever before made, 
and for a completely new kind of wing 
“skin” ranging in thickness from 5/8” 
at the body joint to 3/16” at the tip. 


New techniques, machines and pro 
cedures had to be worked out. Produc 
tion is so precise that the eight-ton 
wing slips into place with less than a 
hairsbreadth of clearance. Many of 
these new procedures were “impos- 
sible” a few years ago. Today they are 
routine in Boeing plants. That’s the 
kind of production teamwork Boeing 
engineers expect —and get. 


Boeing engineers also enjoy the ad 
vantages of the finest research facili- 
ties in the industry. Their work, over 
the past 35 years, has given them tre 
mendous prestige. You can share that 
prestige by becoming a Boeing engi 
neer. You'll work on such long-range 
projects as guided missiles, nuclear- 
powered aircraft and the exploration 
of supersonic flight. 


You can choose our Midwest plant 
at Wichita, or work in the Pacific 
Northwest at Seattle. Boeing provides 
a generous moving and travel allow- 
ance, offers you special training, a 
salary that grows with you—and a 
future of almost limitless range. 


Plan now to build your career as a 
member of Boeing’s distinguished En- 
gineering personnel after graduation. 
Boeing has present and future openings 
for experienced and junior engineers 
in all fields, for aircraft 


¢ DESIGN e RESEARCH 
© DEVELOPMENT ¢ PRODUCTION 
* TOOLING 


also for servo-mechanism and _ elec- 
tronics designers and analysts, and for 
physicists and mathematicians with ad- 
vanced degrees. 


For further information, 
consult your Placement Office, or write: 
JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Washington 


BSOEMNE& 
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a real chance— 
a real challenge! 











UR continuous talks with you engineering 
seniors in schools from coast to coast con- 
vince us of one thing: 


Most of you hope to find a job in a company 
of sufficient stature in its industry to supply a 
real challenge to your brains and to your tech- 
nical training. 

A General Motors job in many ways gives you 
just such an opportunity. And here’s why. 
First—GM makes all kinds of products requir- 
ing all kinds of engineering talents—mechani- 
cal, electrical, metallurgical, chemical and 
industrial. These products range from automo- 
biles, refrigerators, and fractional horsepower 
motors to Diesel engines. 


And, as a leading defense contractor, GM runs 
the production gamut from shells, bombsights 
and range finders to tanks and jet and Turbo- 
Prop engines. 


Second —all this huge variety of work is decen- 
tralized among GM’s 34 manufacturing divi- 
sions, its 112 plants in 54 towns and cities 
throughout the country. And each division 
operates as an independent unit with its own 
engineering department. Yet each can draw 


GENERAL MOTORS CORPORATION 


NOVEMBER, 1952 





upon the resources of GM’s central research 
and engineering laboratories. 


Thus you have—at one and the same time— 
the friendly, personalized setup of a smaller 
company and the opportunities and facilities of 
a large successful organization —a leader in 
many major fields. 

All of this naturally spells out a real chance 
and a real challenge for the man who has the 
get-up-and-go to make the most of what GM 
has to offer. Many engineering graduates now 
in top jobs at GM testify to that fact. 


So why not check with your College Placement 
Office and arrange for an interview with our 
GM College Representative the next time he 
visits your campus or write direct to us. 


GM POSITIONS NOW AVAILABLE 
IN THESE FIELDS: 


Mechanical Engineering * Electrical Engineering 
Metallurgical Engineering * Industrial Engineering 


Chemical Engineering * Business Administration 


Personnel Staff, Detroit 2, Michigan 
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Makes the 


Type *R” 
the Most Trouble Free 

Slurry Pump 
This is the pump with the deep stuffing box under suction 
pressure only. Entrance of grit into stuffing box is minimized 
—slurry dilution from stuffing box leakage negligible. The 
pump requires only nominal sealing water pressure, yet can 
operate under high vacuum as well as high suction heads. 
Because of this design, stuffing box troubles are practically 
eliminated. 


The Morris Type “R’ — built for handling refuse, sludge, 
tailings, concentrates, coal, ore and other mineral slurries — 
can be used to advantage in both non-metallic and metallic 
mines and mills. For long term efficiency and economy — and 
a minimum of maintenance and shutdowns — specify Morris 
Type “R” Slurry Pump. 


MORRIS 
MACHINE WORKS 


Baldwinsville, N.Y. 


Ceutrifugal Pumps 











Technibriefs 

(Continued from page 46) 
ease of transportation and erection) 
with the smallest number (two) of 
molds required. 


The triangular sections, made by 
the Winner Manufacturing Com- 
pany, Inc., Trenton, N. J., are pro- 
duced from glass fiber, impregnated 
with resin, molded, and thermoset. 
Each section weighs about ten 
pounds, thereby making the entire 
self-supporting dome weigh slightly 
less than 600 pounds. 


The method of construction 
makes it possible for the dome to 
be disassembled, moved, and_ re- 
assembled at a new location if 
such a change should become desir- 
able. Most small, truly hemispher- 
ical planetarium domes made in 
the past were built of concrete or 
acoustical plaster, with which a 
move would be impossible. 


Acoustically, the dome is entirely 
satisfactory, since the effects of 
reverberation and sibilance of speech 
have been minimized. The dome is 
large enough to handle 56 students 
per class very comfortably, al- 
though as many as 70 students have 
been seated. 


The dome is flame and moisture 
resistant, sufficiently rigid to re- 
tain its hemispherical shape when 
supported permanently by a base 
ring alone, capable of withstanding 
temperatures from -65° to +160 
Fahrenheit without distortion or 
other undesirable effects, and_ its 
construction is not affected by 
aging. Celestial Identification Train- 
ers of this type are in use at Naval 
and Air bases throughout the 
country. 


Water Purification 


The Army’s new truck-mounted 
electrical water purification unit, 
which is capable of treating, clarify- 
ing, filtering, purifying and distri- 
hour in temperatures as low as 40 
buting 2,400 gallons of water an 
degrees below zero, was demon- 
strated recently before defense and 
city officials at Richmond, Virginia. 


The unit, which can easily be 
transported on a cargo-type plane 
to combat zones, contains several 
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Down, down, 14,000 feet or 
more, to the oil-bearing depths, 
through rock and shale and 
abrasive sands... Airco 
hardfacing alloys “spearhead” 
the whirring bits of an oil 
well drill string. 


at the frontiers of progress youll find 


From supplying the vital breath of high altitude aviation... to 
toughening the drills that bore miles into the earth’s crust — Air Re- 
duction products span an incredible range of industrial applications! 
Just review the requirements of American industry: from basic 
chemicals and gases... to the hand tools and precision machinery 
used to weld, cut and shape metal parts... in fields as remote as 
textiles and turboprops... you'll find the Air Reduction Company 
improving the products and processes of today .. . and contributing 
to the discoveries of tomorrow. 

In fact, wherever progress is racing ahead to new frontiers, you'll 
find an Air Reduction Product. 


Air Repuction Company, INCORPORATED 


® 60 EAST 42nd STREET e NEW YORK 17, N. Y. 
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bow high? 


40,000 feet up, bucking the sonic 
barrier can be a “breath-taking” 
experience ... one reason why 

= jet pilots require medically 
pure Airco oxygen. 


Divisions of Air Reduction Company, Incorporated, 
AIR REDUCTION SALES COMPANY, AIR 
REDUCTION PACIFIC COMPANY, AIR RE- 
DUCTION MAGNOLIA COMPANY... indus- 
trial Gases, Welding and Cutting Equipment 
* AIRCO EQUIPMENT MANUFACTURING 
DIVISION * NATIONAL CARBIDE COMm- 
PANY... Calcium Carbide * OHIO CHEMI- 
CAL & SURGICAL EQUIPMENT CO., 
OHIO CHEMICAL PACIFIC COMPANY... 
Medical Gases and Apparatus — Hospital 
Equipment * PURE CARBONIC COMPANY 

Carbonic Gas and “Dry-ice * AIRCO 
COMPANY INTERNATIONAL... Export * AIR 
REDUCTION CHEMICAL COMPANY... 
Tertiary Acetylenic Alcohols and Glycols 





ee 99 THIS PORTABLE 
OUTD R ROTIS- 
MAN-MADE MINERALS Siietennel ts 
, GLOBAR electric heating 
ib - bi S pn made not - 
e D> D> metal but of ‘man-made 
q ontri ute cmmeasura y minerals.”’ These elements 
2 e reach maximum heat in 
to life s pleasures. ee seconds, thus help seal 
in meat juices for moist, 
succulent, tender steaks 
and roasts. 


ome Elements made by the 
LOBAR Division 


AUTOMOBILE MASS PRODUCTION 
owes much to “man-made minerals.” A remark- 
able form is FERROCARBO, a deoxidizer used in 
many metallurgical processes. Added to the 
molten metal, this product by CARBORUNDUM 
produces metal that yields stronger, cleaner, 
easier-to-machine castings, of which the motor 
car industry utilizes millions. 

Product of the Bonded Products and Grain Division 


MAINTAINING UNIFORM HIGH QUALITY 
OF CARBORUNDUM abrasives is the process under 
observation here. Beta-ray gauges, the first ever installed -~ SOFT DRINKS travel safely to eager con- 
by any abrasives manufacturer, have been adapted by , gD sumers in glass bottles—are more inviting in 
CARBORUNDUM engineers to assure constant unitormity of : glass that’s free from discoloration, flaws and 
product, vitally essential in such critical operations as the bubbles. Leading bottle makers get this product 
polishing of television picture tubes to provide a brilliant, quality, since their melting tanks are lined with 
distortion-free image. MONOFRAX fused cast refractories. More impor- 
A process of the Coated Products Division tant, they get product quantity... longer tank life 
that means extra months of service, extra thou- 
sands of tons of glass. 
Produced by the Refractories Division 





“The pleasant life” is vastly more pleasant today than ever 
before—in large measure because of the “man-made minerals,” 


silicon carbide and aluminum oxide by CARBORUNDUM. These Keep your eye on 


products of the electric furnace have been put to work in an 
infinite variety of ways to lower the cost of luxuries and CARBORUNDUM 
necessities alike, and so to make them available to more and TRADE MARK 


more people for significant developments 


Wherever you find a product which has been formed, based on “man-made minerale’ 
shaped, drilled, enameled, baked, painted, polished or sharp- 


ened, you can be sure it’s been helped on its way to market 

by the “man-made minerals’ pioneered by CARBORUNDUM. PE ee te ee Discs 

- - os a an ticks... oate rasive eets an elts.. aterproo rasive Paper... 

Equally so wherever you find a process involving diffusion, fil- Abrasive Grain and Powders and other abrasive products... Electric Heating 

tration, resistance to heat, chemical attack, corrosion, abrasion Elements and Ceramic Resistors...Grain and Briquettes for deoxidizing steel 
fe ri and iron... Super Refractory Bricks, Special Shapes and Cements... Porous 
The unique properties of these materials are opening new Filter Media and Diffusers—and are marketed under the following trademarks: 

: ? : . ' : ae CARBORUNDUM * ALOXITE » MX + RED-I-CUT + TEXALOX + GLOBAR 

2 Ps. 3 NDU) . 2 

industrial frontiers. Your inquiry to CARBORUNDUM is invited FERROCARBO ¢ CARBOFRAX ° ALFRAX © MONOFRAX * MULLFRAX 


—whether you are a potential customer of CARBORUNDUM or 
a potential member of our great engineering staff. 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 
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What's Happening at CRUCIBLE | 


about scoring and cutting rule steel 




















Lengths of cutting rule steel after edging 


Scoring and cutting rule steel is a cold-rolled 
specialty steel for use in preparing dies for cutting 


paper, leather, rubber and other materials. 


It is a pre-tempered product manufactured by 
skilled workmen, using precision rolling and hard- 
ening equipment, to close limits for chemistry, 
grain size and hardness. This product must also be 
capable of meeting intricate bend requirements in 


the hardened and tempered condition. 


This specialty is furnished with round edges and 

in coil form to the rule manufacturer who grinds 

the edges — the one edge square and the other to a 

knife edge as well as cutting the material into de- 

sired lengths. This is sold to a die-maker who bends 

e the rule to the required shape. This is then the 
Shaped to cut wallet sec- I I 

tion (note bends, and nucleus of a pre-hardened die, which when properly 

form-holding method) ‘ ay 

brazed and supported is used to cut out material for 

display cards — aircraft parts — pocketbooks - 


wallets — gloves — gaskets — washers. 


engineering service available 
Since there is a great diversity of cold-rolled prod- 
ucts, our staff of field metallurgists can help you 


apply what you require. Take full advantage of 





Crucible’s more than 50 years experience as the first 
name in special purpose steels. Crucible Steel Com- 
pany of America, General Sales and Operating 


Some examples of the many shapes of bends needed Offices, Oliver Building, Pittsburgh, Pa. 





CRUCIBLE] first name in special purpose steels 
52 gears of |Fine| stoobmaking 


Midland Works, Midland, Pa. . Spaulding Works, Harrison, N. J. ° Park Works, Pittsburgh, Pa. ° Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio «¢ Sanderson-Haicomb Works, Syracuse, N. Y. ¢ Trent Tube Company, East Troy, Wisconsin 
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College News 
Continued from page 50) 

inventions and numerous develop- 
ments resulting from years of basic 
and applied research at the Engi- 
neer Research and Development 
Laboratories, Fort Belvoir, Virginia. 

Heart of the unit is an ultra-high- 
rate solids contact water conditioner 
called an erdlator. This device is 
connected in series with diatomite 
filters; and the combination not 
only removes silt and destroys bac- 
teria, but also provides positive 
physical barriers to the passage of 
organisms which cause dysentery 
and schistomiasis, a serious water 
borne disease found in the Far East. 

Polluted water can be pumped 
into the unit and chemically and 
physically 


as potable water in approximately 


treated and discharged 


20 minutes. Its excellent perfor- 
mance and short detention time is 
attributed to the use of a material 
which is almost universally avail- 
able and costs less than $12.00 a 
ton. 

Only one man is required to op- 
erate the unit and it can be put 
into operation by three men in less 
than 90 minutes after arrival at a 
selected site. Equipped with its own 
power source, it can be operated 
in total blackout. The only 
audible is from the engine driving 


noise 


the generator. 

The Virginia State Department 
ot Health cooperated with the Engi- 
neer Research and Development 


Laboratories in conducting engi- 
neering tests. The recent demonstra- 
tion was the last lap of a five site 
test program suggested by Mr. 
Richard Messeh, Director of the Di- 
kngineering, Virginia 
State Department of Health. 

The unit was also tested at Em- 


poria, Newport News, and Williams- 


vision of 


burg. Water in each of the sites 
presents unique purification prob- 
lems. 


Oxygen Inhalator 


Development of a portable appar- 


atus for administering oxygen to 
athletes to help them regain their 
strength more quickly after physical 
exertion, has just been announced 
by Mine Safety Appliances Com- 
pany. Known as the “Vitalator,” 
the unit consists of an oxygen cylin- 
der and regulator connected with 
a half-mask rubber face-piece by a 
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six-foot length of wire-reinforced, 
kink-proof rubber hose. 

In every sport where there is 
physical exertion, administration of 
oxygen is recognized as a sound 
physiological practice, the company 
stated. While oxygen is not a stimu- 
lant to “supercharge” the athlete, 
it helps the heart and respiratory 
system return to normal 30 per cent 
faster than when breathing ordinary 
air. Oxygen reduces the overload 
on the heart and lungs. 

Operation of the Vitalator ts 
simple. The user merely puts the 
face-piece over his nose and mouth, 
turns a valve on the cylinder and 
breathes. There are no other con- 
trols. The unit adjusts itself auto- 
matically to any breathing pattern 
—oxygen flow stops when the user 
exhales, starts again when he in- 


hales. 


Vine Safety Appliance Ce 
Football star Bob Waterfield using the 
new “Vitalator” to get some pure oxygen. 

Heart of the Vitalator is the MSA 
Oxygen Therapy Unit which is ac- 
cepted by the Council of Physical 
Medicine and Rehabilitation of the 
American Medical Association. 

The oxygen cylinder is attached 
to a light, compact frame with a 
handle so it can be carried as easily 
as a water bucket. When not in use 
for athletic events, the apparatus 
can be kept in first aid rooms at 
schools and institutions for emer- 
gency treatment of heart attack and 
heat prostration cases and relief of 
migraine headache and various other 
disorders. 

Trial use of the Vitalator by pro- 
fessional football stars, basketball 
players, track men and swimmers 
has shown that the “oxygen debt” 
built up by body strain can be re- 
paid more quickly with the appara- 





tus than by rapid, labored breathing 
of normal air. 
30 Billion Volts 

It is now possible to build a high- 
energy accelerator less massive than 
the Brookhaven Cosmotron, yet 
providing atomic with 
energies more than 10 times as 


particles 


great as those delivered by the Cos- 
motron. 

Such is the implication of a new 
scientific principle worked out by 
a team of physicists at Brookhaven 
National Laboratory, Upton, New 
York. The principle, or theory, des- 
cribes a method of focusing atomic 
particles in flight so they group 
themselves in a beam so narrow 
they can travel in a tube of rela- 
tively small cross section. The small- 
er the dimensions of the tube, the 
less massive the electromagnet re- 
quired to guide the particles in the 
circular path of the tube. 

Projecting the theory to possible 
future design, the physicists believe 
that a 30-billion-volt machine would 
require a magnet of half the weight 
of the 2200-ton magnet of the Cos- 
motron, which is designed to pro- 
duce three-billion-volt particles. 
The Cosmotron magnet units have 
a cross section of 8 feet by 8 feet, 
as compared to dimensions of about 
one and a half by two feet for a 
future machine. However, the 30- 
billion-volt machine would have 10 
times the 60-foot orbit diameter of 
the Cosmotron, and the radio-fre- 
quency system of building up the 
energy of the particles would be 
more complex. 

The same methods could be ap- 
plied to a 100-billion-volt machine, 
with magnet units of about the 
same cross-section but of three 
times larger orbit-diameter, or 
nearly half a mile. Accelerators of 
such dimensions would probably be 
housed in large, circular, doughnut- 
shaped buildings, and thick shield- 
ing walls would be necessary te pro- 
tect personnel from high energy 
radiation. 

Although plans have not yet been 
made for actually building such ma- 
chines, the theory and its possible 
application to a hypothetical 30- 
billion-volt accelerator are des- 
cribed in two papers which have 
been submitted to the Physical Re- 
VIEW. 

The new focusing theory was 
stimulated by experience gained in 
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0O million times a second ! 


The wings of a hummingbird 
beat 80 times a second. Transis- 
tors, developed experimentally 
by RCA, oscillate electrically 
800 million times a second. 





Now science has discovered a new tool 
—a major advance in electronic research 
—the transistor. Tiny as a kernel of corn, 
a speck of germanium crystal embedded 
with wires in plastic performs many of 
the functions of the electron tube. 


Because it has no heated filament, no 
vacuum, requires no warm-up and little 
power, the transistor is a device which has 
long been needed. It is also rugged, shock- 
resistant, unaffected by dampness and— 
properly made—it will serve for many years. 


Despite these advantages, the transistor, un- 
til recently, was limited to a frequency region 
below 50 million oscillations a second. Experi- 


mentally RCA has now increased this to 300 
million times a second and even higher goals 
are sought—to increase the transistor’s uses. 


Higher frequencies for transistors point 
to their use in television, radio, communica- 
tions and more efficient electronic controls 
for airplanes and guided missiles. The small 
size, long life, and low power requirements 
of transistors suggest entirely new electronic 
devices—as well as use of transistors as work- 
ing partners with electron tubes. 

* * * 


Expanding the research in electronics of solids, 
and the possibilities of transistors, is another ex- 
ample of RCA pioneering at work for your benefit 
This leadership means finer performance from any 
product or service of RCA and RCA Victor. 


® 
Rapio CORPORATION OF AMERICA 


World leader in radio— first in television 
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CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 
Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
— offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 

projects which offer unusual promise: 

© Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations). 

© Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

© Design of component parts such as 
coils, loudspeakers, capacitors. 

® Development and design of new re- 
cording and producing methods. 

© Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 
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Technibriefs 


Continued from page 54 
operation of the Cosmotron, which 
on May 20, 1952 yielded the first 
billion-volt| atomic. particles ever 
produced by man. Such _ particles 
begin to compare in energy to the 
primary cosmic ray particles, which 
penetrate the outer atmosphere of 
the earth. 


Drilling Along An Arc 


\ new method has been develop- 
ed for drilling holes along an arc. 
Using this method—an electric arc 
method—holes of a diameter larger 
than 0.040-inch have been drilled 
in cast iron along an are of a radius 
from about 1 to 4 inches. The e!ec- 
tric are method was developed in 
order to place thermocouple junc- 
tions inside a casting at a point not 
accessible by a single straight hole. 

The curved hole drilling device 
uses the electrical circuit and cool- 
ing fluid of a disintegrating machine, 


chines remove metal in the hole 
to be drilled by electric arcing and 
subsequent quenching of the molten 
metal by a cooling fluid passed 
through the center of the hole-drill- 
ing electrode. The electrode is gen- 





Westinghou 
Curved hole produced by the electric arc 
method. 


erally a circular tube, however, any 
shape hole can be drilled by using 


electrode. 

In the device, the current that 
flows when the electrode makes con- 
tact with the work piece is also the 
current used to break the contact 
between the electrode and work 
piece. This is done by conducting 
the electrode current through a coil 
so located that it lifts the shaft the 
electrode is mounted on each time 
the circuit is closed. When the cir- 
cuit is opened, the magnetic pull 
ceases and electrical contact 1s made 
again as the spring-loaded shaft 
returns the electrode to the drilling 
position, 

In the curved hole drilling rig, it 
Is necessary to Vv ibrate the electrode 
along the path of its are and, there- 
fore, the straight line vibration 
motion of conventional disintegrat- 
ing machines is unsatisfactory. The 
curved hole apparatus uses a sep- 
arate vibrator and depends on the 
disintegrating machine only for its 
coolant flow and electric current for 
arcing. 

When drilling a hole along the 





in this instance the Thomas Metal 
Master manufactured by the Clin- 
ton Machine Company. These ma- tip 


triangular, square or other shaped 
electrode. The are at the electrode 


s produced by vibrating the 


path of an are the electrode body 
must follow the hole made by the 
tip. Ares and helices are typical of 








SPECIAL FOR ENGINEERS 


° 
Dietzgen Pocket Slide Rule 6” ........:::ceceees $ 4.75 
Posts Pocket Slide Rule Tug .......cccscceseeeeeeeee 6.85 
Post’s Pocket Slide Rule Log Log .............445 7.85 
Keuffel & Esser Drawing Set with 
OIA TOMES 6 osvcs5ice nssieneceseseeseeraresese 24.75 
Dietzgen Reliance Drawing Set ............00+ 18.00 


Vemco Drawing Set with Beam Compass 32.50 
Keuffel & Esser Log Log Deci Trig Rules.... 22.50 


Dietzger Log Log Deci Trig Rules ............006 22.50 
° 


Paper—Log Log, Semi-log, 20 to inch, Centimeter and 


many other kinds for your selection 


Yeu'll enjoy trading at the 


TRIANGLE 
BOOK 
SHOP 


Evan J. Morris, Proprietor 
412 College Avenue Sheldon Court 
Store Hours: 8:15 A.M. to 8:00 P.M. 





CAR PULLERS, BARGE MOVERS 
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ELECTRIC, GASOLINE, DIESEL 
Let Silent Hoist Car Pullers, electric, gasoline, and 
diesel driven Winches serve you. Power-driven Cap- 
stans, Gypsies, and single and double Winches for all 
materials-handling applications — rigging, skip hoists, 
maintenance, construction, cable ways, etc. 
CAPSTAN DRUM WINCH 











6 Sizes: 4 Sizes: 
Draw Bar Pull Capacities 
2,000 Ibs. 6,000 Ibs. 
6,000 Ibs. 12,000 Ibs. 
12,000 Ibs 24,000 Ibs. 
18,000 Ibs. 40,000 Ibs. 
22,000 Ibs 
30,000 Ibs. 


! 








Mfrs. of KRANE KAR Swing-Boom Mobile Cranes, LIFT-O-KRANE 
Fork Lift Trucks, Cranes for Motor Trucks, Capstans, Gypsies, 
Single and Double Drum Winches, Coal Slicer Hoists. 





874 63 St. Brooklyn 20, N. Y. 
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yction 
for M.E.’s 


Du Pont's manufacturing side offers opportunity to mechanical engineers 


The young mechanical engineer in- 
terested in production finds plenty 
of opportunity at Du Pont. His skills 
are in great demand because so many 
of this Company’s products are made 
in equipment which must operate 
continuously on automatic controls. 

More than halfof Du Pont’s M.E.’s 
are currently engaged in some phase 
of production work. There are three 
main categories. 


1. MAINTENANCE SUPERVISION. Re- 
sourcefulness and initiative are 
needed in men selected for this work. 
Among their many duties are the 
scheduling of preventive mainte- 
nance and emergency repairs to mini- 
mize down time, suggesting equip- 
ment improvements to reduce the 
maintenance load, and estimating 
costs of changes or major repairs. 
Normally, the supervisor estab- 
lishes maintenance procedures, di- 


' 
pone athe 1 us 
roduction supervisor 7. B. Kelly (atl. 


rects transfer of personnel from one 
group or area to another, and assigns 
duties. He sets up office and field 
work methods and controls the sup- 
plies of spare parts and stores. 
The importance of this work is 
emphasized in some Du Pont plants 
w.aere more men are needed to main- 
tain the equipment than to operate 
it. At one plant, the division main- 
tenance superintendent, a man with 
several years experience behind him, 
is responsible for 1,500 pieces of 
equipment and 100 miles of pipe. He 
has 120 men under hin, including 
10 foremen. 
2. PRODUCTION SUPERVISION. Other 
mechanical engineers at Du Pont 
use their knowledge of mechan- 
ical equipment in solving production 
problems. They must see that raw 
materials are on hand, that maxi- 
mum yields are obtained with mini- 


mum loss, and that the products meet 


Cornell, checks bagging and shipping schedule with operator. 


NOVEMBER, 1952 


J. D. MeHugh (at right), B.S. in M.E., 
Rochester ’50, and draftsman discuss working 
drawings for plani equipment improvement. 
rigid specifications. In addition, they 
must train men in proper equipment 
operation and maintain good person- 
nel relations. 

One area supervisor, also an ex- 
perienced man, usually has charge of 
from 125 to 150 people, including 6 
to 10 foremen. 


Keeping compressors in top running condi- 
tion is a typical maintenance-group problem. 
3. PLANT TECHNICAL. Other 
M.E.’s at Du Pont are assigned to 
the teams of plant technical men re- 
sponsible for process and production 
improvements. In this work, they 
help solve problems on machine de- 
sign, strength of materials, control in- 
struments, packing materials for 
high-pressure equipment, etc. 
Actually—in maintenance, pro- 
duction and development—the pos- 
sibilities are almost unlimited at 
Du Pont for the M.E. who likes the 
manufacturing side of industry. 





HAVE YOU seen “Mechanical Engi- 
neers at Du Pont’’? 32 pages of facts 
about opportunities for mechanical en- 
gineers. For copy, write: 2521 Nemours 
Building, Wilmington, Delaware. 





Misys pat OFF 


080% Anniversary 


BETTER THINGS FOR BETTER LIVING 
. « « THROUGH CHEMISTRY 





Listen to “Cavaicade of America,” Tuesday Nights on 
NBC—See It Every Other Wednesday on NBC TV 
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RADIO DISPLAY 
AND 
OTHER ITEMS 


for book browsers—television. 


w 


Barnes Hall 





Announcing 
THE CAMPUS STORE 
LOUNGE SHOP 


A new shop for the Cornell campus communit, 
located in the former C.U.R.W. lounge, and oper- 
ated by The Cornell Campus Store. 


CHRISTMAS CARDS 
REMAINDER BOOK SALE 


Plenty of room for leisurely shopping—benches 
9:00 A.M. — 5:00 P.M. 


Monday through Friday 


Convenient location—first floor of Barnes Hall, 
across from Willard Straight. 


The Cornell Campus Store 


modern 
fading compr 


tion (inc 














Frick Ammonia Compressors at 
Crowley's Milk Company 


etc.) carries the entire cooling load. 
When lightning struck last summer, 
burning out electric starters, the Frick 
ice reserve unit saved every pound of 
product. 

Put YOUR cooling problems — 

| whether for air conditioning, ice-mak- 
ing, quick-freezing or other refrigera- 
tion work—up to Frick engineers. 

The Frick Graduate Training Course in 
Refrigeration and Air Conditioning, oper- 
ated over 30 years, offers @ career in @ 
growing industry. 


Alse Builders of Power Farming and Machinery 





Technibriefs 


Continued from page 56) 


the curves that can be drilled. Elec- 
trodes of 0.050 to 0.075-inches have 
been used to drill holes that have 
radi of about 2-1/2 inches and an 
are length up to 2-inches. 


Brookhaven Cosmotron 


The Brookhaven 
the only machine now in operation 
for acceleration of nuclear particles 
to energies above one half billion 
volts. One of the first problems of 
the Cosmotron design team was to 
predict how well the magnetic field 
would hold protons together in a 
travelled together 
around inside the chamber. Most 
protons which struck the inner walls 
of the chamber would be lost. On 
the basis of experience with cyclo- 
trons and other synchrotrons, and 
theoretical calculations, a dimension 
of six inches high and 27 inches wide 
was chosen to assure sufficient space 
to save most of the protons. 

To hold the particles in the proper 


Cosmotron is 


beam as they 
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orbit, horizonally and vertically, a 
magnet of 2200 tons of iron and 70 
tons of copper was built. The effici- 
ency of actual performance of the 
Cosmotron, beginning in May, 1952, 
at energies of one and two billion 
volts, exceeded the design expecta- 
tions. 

In studying ways of decreasing 
the cross sections of magnets, and 
costs of magnets and power supplies, 
a new principle of magnetic focusing 
emerged. To hold the beam of par- 
ticles within a still smaller vacuum 
chamber, stronger converging forces 
were required than those in _pre- 
vious accelerators. 

The new principle involves the 
successive application of alternately 
strong converging diverging 
forces, which are found to have a 


and 


net converging effect. Such forces 
can be obtained a magnetic fields 
strength changes rapidly 
across the width of the chambers. 
In one magnet section the field in- 
creases to the right; in the following 


W hc se 


section it increases to the left, and 


so on. 


So effective can the focusing of 
these strong alternating magnetic 
fields be that the protons will be 
compressed into a narrow bundle, 
and contained within a chamber of 
small cross section. 

The Cosmotron magnet is divided 
into quadrants. A  30-billion-volt 
synchrotron designed in accordance 
with the strong focusing principle 
would have 288 magnet sections. 
While half were supplying strong 
restoring forces radially, the other 
half would be supplying correspond- 
ing forces vertically, in both cases 
overcoming resultant opposite di- 
verging forces. A 100-billion-volt 
machine would require 480 sections. 

Acceleration of particles in the 
Cosmotron is supplied by a radio- 
frequency transformer, housed as 
a single unit. A large number of ac- 
celerating units (about 72) would 
be required in a 30-billion-volt ma- 
chine because it would require about 
175,000 volts each time the particles 
circle the machine, in order to bring 
the particles to this energy in one 
second. 
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Hitting modern military targets 


poses ever-new 
engineering problems 


Increasing emphasis in speed and mobility in modern 
warfare intensifies the problem of destroying 
the target —takes it out of the reach of manual ability 
and into the realm of electronics. Electrical 
and mechanical engineering — of the highest skill 
and ingenuity — are required. 

Since 1918, Arma Corporation has worked closely with 
our Armed Forces and American Industry in 
pioneering and developing equipment to solve such 
problems, Today, Arma is in the forefront in 
supplying these precision instruments for our nation’s 
defense, through techniques which tomorrow 
can be widely applied. 


This booklet — “Engineering at Arma” — describes in 
detail the challenges of an engi ing career ot Arma. 
It can open new horizons to you. Write today for your 
copy to Engineering Division, Arma Corporation, 254 36th 
Street, Brooklyn 32, N. ¥. 











ARMA. co: oration 


254 36th Street, Brooklyn 32, N. ¥ 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 





ARMY" 


INSTRUMENT 


34 YEARS OF LEADERSHIP IN INSTRUMENTATION 
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A foreman inspecting the workman 
hip on a hand-made gun stock. 


60 


1bove, left. Two designers work on 
plans for their latest gun models. 


Ibove, right. A workman takes parts 
out of the tempering furnace. 


Above, right. A workman takes ham- 
mers out of the tempering furnace 


tion. 


Using a sanding machine to polish 
gun barrels. 





Assembling all the parts of the gun 
into a unit. 
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An automatic assembly machine gathers all 
the components together in one continuous 


Workers give a final inspection to roller iM 
| 
operation. 


chains. 


HIN 


A tool maker grinds the bottom part of a Machining a blanking die on a milling ma- 
punch press die. ' , chine 


Roller chain pins being trans- 

ferred from the gas carburiz- 

ing furnace to an oil quench 

pit during the heat-treating 
process. 


“Far above the busy humming of 
the bustling town,” are familiar 
words to every Cornellian. How- 
ever, how many Cornellians ever 
give any thought to the driving 
forces which make Ithaca, New 
York the busy, bustling commun- 
ity it is? Such consideration would 
certainly lead, for one thing, to 
three local industrial concerns, each 
a specialist in its field, which are 
instrumental in maintaining the 
pulsebeat of the city—the Morse 
Chain Co., the National Cash Reg- 
ister Co. and the Ithaca Gun Co. 
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Right. Assembling motor units. 


Below, Stamping flat stock on a heavy 
duty punch press. 


Herewith, we present scenes of the 
manufacturing operations of these con- 
cerns. Many Cornell engineers will no 
doubt recognize some of them, having 
previously taken field trips through 
the plants to supplement their class- 
room instruction. We hope that they, 
as well as those who have not had 
the opportunity to view these indus- 
tries first hand, will find this picture 
story both interesting and informative. 


Below. Small bushings are turned out by 


this automatic screw machine. 
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Replacing a rivet 


... a hinge pin 


-..@ set screw 


...@ bolt and nut 
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dia. from 
1/16” to 1/2” 


eee modern fastener 
that saves time and money 
on thousands of applications 


Rollpin is a hollow, split, cylindrically formed pin with chamfered 
ends. It is simply driven into holes drilled to normal production toler- 
ances. Because Rollpin is slightly larger than standard sized holes, 
it compresses as inserted. It is self-locking—and vibration-proof— 
because of the constant pressure it exerts against hole walls. Its sheer 
strength exceeds that of a cold rolled pin of the same diameter. Rollpin 
is readily removed with a drift or pin punch—and can be reused. 
Because of its versatility—and the production economies it makes 
possible—Rollpin is finding wide usage in almost every phase of manu- 
facturing activity. Write for design information on the Rollpin. It will 
enable you to cut costs for many applications where use of rivets, set 
screws, dowels, and straight, serrated or cotter type pins create instal- 


lation or performance problems. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, New Jersey 
Elastic Stop Nuts with the famous red collar 
are another ESNA product 





“Hand me my 
crutches, Mary! 


"Doc or no Doc... no wounded leg is keeping 
ME home on Election Day! When I was over 
in Korea, one of the big things we figured 
we were fighting for was the right to vote 
as we please. 


“Just look at that crowd! Seems like everybody 
in town’s turning out to vote today. In fact, 
it’s been predicted that more than 55 million 
people all over the nation will be voting! 


“Heard a fellow the other day call it ‘National 
Beef Day’. Says he, we all beef at one time 
or another about our local, state, or national 
governments, or certain people in them. 
And today's the day we get a chance to back 
up those beefs with ballots! 


WW 


“Whether we squawk about corruption by 
public officials .. . about wasteful squander- 
ing of our hard-earned tax dollars .. . about 
government interfering in public utilities 
and private business ... about overload- 
ing government payrolls with un-needed 
workers ... or about government employees 
with red sympathies— Election Day is the 
big moment for us citizens to get it off our 
chests with those votes our Constitution 
guarantees us. 


“I say, thank God we don’t live in one of 

x those commie countries where people have 

| : WAY : only hand-picked red candidates to vote for. 

wit Sa “7 Those poor devils just don’t get a chance 

j I) Tae : 14) lh to vote for anybody else. Sometimes, Mary, 

MY) Yu I think we don’t fully appreciate how lucky 

~ we are. We vote for whom we honestly think 

best . . . and nobody on God’s green earth 
knows how we vote! 


“So hand me those crutches, Honey. And get 
your hat and coat on, too. We're going to 
vote together .. . bum leg or no bum leg.” 


REPUBLIC STEEL 


Republic Building ¢ Cleveland 1, Ohio 





im, 
(REPUBLIC! 


‘ 5 y ’ { * Republic BECAME strong ina strong and 
MMM fp i free America. Republic can REMAIN 
; j strong only in an America that remains 


strong and free. To answer the urgent needs 
of Defense Production, Republic is taking a signifi- 
cant part in the development of Titanium. . . whose 
structural strength compares favorably with that of 
many steels, and whose corrosion-resistance ranks it 
with some of the stainless steels. Yet Titanium is only 
56% as heavy as alloy steel. No development project 
(except that of atomic energy) has commanded as 
much attention and research in so short a period as 
has Titanium . . . the metal of the future. Keep your 
eye on Republic Titanium and Titanium Alloys! 


* * « 


For a full color reprint of this advertisement, 
write Dept. H, Republic Steel, Cleveland 1, Obio. 
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The Torrington Needle Bearing 
for easy, effective lubrication 


... designed 


The Torrington 

Needle Bearing of- 

fers many design 

and operational ad- 

vantages. High 
rated radial load capacity is com- 
bined with compact size and light 
weight. Instaliation is simple and 
fast. And one of the major advan- 
tages inherent in the Needle Bear- 
ing design is the ease with which it 
can be lubricated. 

The full complement of small di- 
ameter rollers continuously carries 
a thin film of lubricant to all contact 
surfaces. The turned-in lips of the 
outer shell act as a retainer for lubri- 





Figure 1. The Needle 
Bearings in this auto- 
mobile king pin are lu 
bricated with Alemite 
fittings through an oil 
hole in the center of 
the outer shell. These 
oil holes can be fur 
nished on all Needle 
Bearings. 








cant within the bearing and effec- 
tively seal out foreign matter. Needle 
Bearings in many applications run 
for long periods of time without fur- 
ther attention to original lubrica- 
tion. 


Methods of 
Relubrication 


When Needle Bearings are shipped, 
they are normally protected with a 
high-grade slushing compound 
which has lubricating value at ordi- 
nary temperatures. This compound 
is left in the bearings in most appli- 
cations. 

There are several methods of 
providing additional lubricant to 
Needle Bearings: 
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Figure 2. A hole along the axis of the shaft with a 
cross hole opening under the lip of the upper 
bearing provides lubrication to the Needle Bear- 
ings in this textile machine spindle swing bracket. 


1. When lubricant is to be deliv- 
ered through the housing. as in Fig- 
ure 1, an oil hole is furnished in the 
middle of the outer shell. Care 
should be taken to place this hole 
outside the load area. 

2. If it is necessary to lubricate 
through the shaft, a hole drilled 
along the shaft axis with’a cross hole 
leading under the lip of the Needle 
Bearing is satisfactory. (See Figure 
2.) This hole is located under the 

4 

















Figure 3. The Needle Bearings in the fingers of 
an automobile clutch are packed with grease be- 
fore assembly. No additional lubrication is needed 


lip of the bearing rather than in the 
roller contact area. 

3. When speeds are low and loads 
light, Needle Bearings may be 
packed with grease, which often 
lasts for the life of the unit. Such an 
application is shown in Figure 3. 

4. For high speeds and heavy 
loads, a circulating oil system is pre- 
ferred, as it aids in carrying away 
heat as well as in providing a con- 
tinuous supply of lubricant for the 
rollers to carry to the bearing con- 
tact surfaces. ‘(See Figure 4.) 


Selecting A Lubricant 


While oil is the best lubricant, it is 
difficult in many cases to retain it in 
the bearing housing. In such cases, 


Figure 4. Heavy shock loads are easily handled 
by the Needle Bearings in this valve rocker arm 
of a large Diesel engine. Circulating oil lubrica- 
tion assures a steady supply of lubricant. 


grease offers the best means of lu- 
brication. In general, a soda base 
grease is used in the absence of mois- 
ture and a lime base grease when 
moisture is present. It is usually ad- 
visable to consult with a grease 
manufacturer before making a final 
decision for a particular application 
If you would like more informa- 
tion on the use of Torrington Needle 
Bearings, our engineering depart- 
ment will be happy to help you. 


THE TORRINGTON COMPANY 


Torrington, Conn 


South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON #//7/ BEARINGS 


NEEDLE - SPHERICAL ROLLER + TAPERED ROLLER - STRAIGHT ROLLER - 


BALL + NEEDLE ROLLERS 
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rinciples of Jet Operation 


\ boy on roller skates pushing 
on a wall to get started; a man push- 
ing down on the arms of a chat 
so that he can stand up; an auto- 
mobile tire trying to push the pave- 
ment backward so that the car can 
move forward—all use the same 
basic principle of propulsion as 
does the turbojet engine. This prin- 
ciple is stated by Newton’s Third 
Law of Motion: “For every action 
there is an equal and opposite re- 
action.” Although in each of thes: 
examples movement im one direc- 
tion is gained by directing a tore¢ 
in the Opposite direction against a 
relatively immovable mass, New- 
ton’s Law apples equally well in 
cases wherein the opposite force 1s 
directed against an easily moveabk 


mass. 


For example, consider the oars- 
men ina racing shell, who impart 
forward motion to the shell by ap- 
plying a rearward force to the watet 
\ctually, they gain motion by in- 
creasing the rearward velocity ol 
the water through which they are 
passing. Since the speed of the shell 
depends upon the size of the oars 
and the frequency of strokes, the re- 
action that moves the boat forward 

called “thrust’—must depend up- 
on the amount of water, or mass, 
handled and the extent to which its 


velocity is increased. 


lo explain more easily the pheno- 
menon of gaining forward motion by 
increasing the rearward velocity of 
fluid—-water, air, or gas—Newton’s 
Third Law of Motion was expanded 
and restated in the Momentum Law 
The Momentum Law: states that 
“the resultant of forces acting on 
the boundaries of any arbitrary 
region is equal in magnitude and 
direction to the summation of the 
time rate of change of momentum of 
the particles or bodies within the 
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By JOHN B. GRAEF 


Photographs Courtesy Westinghousi 


Chance-Vought F7U “Cutlass.” 


region Lhe region (not necessarily 
rigid) must contain the same par- 
ticles during the differential tim« 
dt.” In other words, the thrust de- 
veloped by the men and their oars, 
the propellers of a plane or ship, o1 
the turbojet engine, is equal to the 
change in momentum they impart 
to the fluid through which they are 


moving. 


Utilizing the definition of mo- 
mentum, thrust 1s shown to be equal 
to the mass of the fluid being acted 
upon multiplied by the change in 
velocity. imparted to the mass. 
Therefore, to increase the forward 
speed of its craft, the engine must 
either handle a greater mass, or it 
must propel a given mass faster. It 
is easy to see that the thrust of pro- 
peller-driven craft can be increased 
by using a larger propeller, or by 
driving a given propeller at a higher 
rate just as the oarsmen in a racing 
shell would have to increase the ef- 
fective size of the oars, or row faster. 

\ctually, the turbojet engine is a 
mechanized version of the racing- 
shell-oarsmen engine, converting 
the chemical energy of fuel into the 
mechanical energy needed to in- 
crease the momentum of a portion 
of the fluid through which it. is 


Fig. 1. Diagrammatic drawing of a jet engine and performance characteristics. 
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After 
Graduation= 
What? 


An opportunity exists here at The Monarch Machine Tool Company for several 
exceptionally well-qualified mechanical, electrical and hydraulic engineering 
graduates of your class. Mightn’t one of these men be you? 

The vigorous and vital machine tool industry — keystone of our country’s 
productive power — offers a special satisfaction to its engineers. This is due partly 
to the basic, sweeping impact of our industry’s products; partly because of its 
continuing program of product development. Inquiry will show you that this is 
especially true at Monarch, where we specialize in designing and building lathes 
with a world-wide reputation — with special emphasis on Tracer Control systems 
for improving accuracy and rate of output. 

We are in the upper bracket of our industry in size — in the top bracket in 
product reputation and thus in healthy growth. Engineering talent receives full 
recognition here. Engineering achievement here makes itself felt wherever lathes 


are used. 


WRITE FOR YOUR FREE COPY OF THIS BOOK! 


As we have said, our constant growth means that there will be several open- 
ings at Monarch for qualified members of your class. We've prepared this 
illustrated booklet to give you the Monarch story in more detail than we can 
do it here. Send for your free copy now. Just address your request to 
Mr. Kermit Kuck, Vice President — Engineering . . . The Monarch Machine 
Tool Company, Sidney, Ohio. 


FOR A GOOD TURN FASTER... TURN TO MONARCH 
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passing. It too, may increase its 
thrust by accelerating a greater 
mass of air to the same velocity, by 
accelerating the same mass to a 
higher velocity, or a combination of 
both. To see how this may be ac- 
complished, it is first necessary to 
have an understanding of the opera- 
tion of a turbojet 

As shown in Figure 1, the basic 
components of a turbojet are (1) 
an air inlet diffuser, (2) an air com- 
pressor, (3) a combustor, (4) a tur- 
bine, and (5) an exhaust nozzle. 
The compressor and turbine are di- 
rectly connected by a shaft 

Depending upon the speed of the 
airplane, atmospheric air is either 
drawn or rammed into the inlet dif- 
fuser. This diffuser changes a part 
of the velocity of the air into pres- 
sure and directs the air into the 
compressor. The compressor then in- 
creases the pressure of the air to 
the point where, upon entering the 
combustion chamber, the air may 
be at a pressure of anywhere from 
n the inlet dif- 
fuser, depending upon the designed 


3 to 16 times that 


compression ratio of the engine 


In the combustion chamber, 


25 percent of the air is mixed 


about 
with fuel and the mixture ignited 
Ihe balance of the air is used to 
cool the metal parts of the combus- 
tion chamber and to provide suf- 
ficrent turbulence for complete com- 


bustion of the fuel. The greatly ex- 


panded hot combustion gases and 
the cooling air are then mixed to 


Cutaway drawing of 


prevent excessive temperatures at 
the turbine and directed by the 
turbine nozzles against the turbine 
blades. The 


against the blades and the reactive 


force of the gases 
force of the gases as they leave the 
blades impart sufficient torque foi 
it to drive the air compressor and 
Unlike the 


turboprop engine, 


the engine accessories 
turbine of the 
which tries to exact almost all of 
the gas energy for shaft torque, the 
turbojet turbine is designed to take 
just enough energy to do this work 
and thereby allow the gases to re- 
tain a maximum amount of energy 
for conversion into jet thrust. 


Thrust 


lo give the engine thrust—by 
changing the momentum of the par- 
ticles of air passing through it- 
the gases are ejected out the reat 
of the engine at great speed, through 
an exhaust nozzle of relatively small 
cross-sectional area Some of the 
larger turbojets currently undergo- 
ing design may eject from 100 to 
4) tons of air per hour at speeds 
of approximately 1200 to 1400 miles 
per hour 

\s previously stated, the thrust 
ot a turbojet can be increased by 
redesigning it either to handle a 
greater mass of air, or to eject a 
given mass at a greater velocity. To 
handle a greater mass of air, the 
engine must have a larger effective 
air inlet area. To increase the velo- 
citv of the am being ejected, it is 


necessary either to expand the gases 


a W estinghouse J34 jet engine 


Exhaust Collector 


Two Stage Turbine 


Double Annular Combustion Chamber Liner 


No. | Bearing Support 


Pw5?762-D 


more by adding more heat, or to 
increase the pressure ratio of the 


engine. 

It is interesting to note that all 
of the new, more powerful turbo- 
jets are depending mainly upon in- 
creased mass, rather than increased 
jet velocities, to develop additional 
power. The reason for this trend 
are (1) the metals used in turbine 
nozzles and blades cannot with- 
stand the greatly increased turbine 
temperatures that would arise by 
adding more heat to gain greater 
jet velocities, and (2) wake effici- 
ency—that percentage of the jet 
power that actually results in use- 
ful thrust power—increases with in- 
creased mass, and decreases with 
increased jet velocities for a given 
flight speed. 


Relative Efficiences 


The fact that wake efficiency is 
proportional to mass and inversely 
proportional to the change in veloc- 
ity of the fluid also explains why a 
jet plane needs a longer runway for 
take-off than a 
plane of similar power 


propeller-driven 


Since the reciprocating engine 


propeller handles a great mass of 
air and increases its velocity only 
moderately, the propeller has a high 
wake efficiency for take-off 


of its thrust is useful thrust. Con- 


mosi 


versely, the turbojet engine handles 
a relatively small amount of air and 
increases its velocity tremendously, 
resulting in a low wake efficiency at 
take-off 


tween a turbojet plane and a re- 


Vherefore, in a test be- 
ciprocating engine, propeller-driven 
plane of equal thrust, the low wake 
efficiency of the 
would result in its requiring more 


turbojet plane 
time (or a longer run) before it 
could reach flying speed. Actually, 
the turbojet does not enjoy a wake 
efficiency of 50 per cent until the 
speed of the plane equals or exceeds 
one-third the speed of the jet ex- 
haust stream 

However, as the two planes gain 
altitude and higher flight speeds, 
the wake efficiency ot the reciprocat- 
ing engine propeller tends to de- 
crease, whereas the wake efficiency 
of the turbojet engine increases. As 
a result, the turbojet engine, be- 
sides being much smaller and lighter, 
soon produces more useful thrust 
efficient 


ind becomes the more 


engine. 
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A MILLION TONS A YEAR... 


That’s America’s production of nails . . . in an almost 
endless variety of types and sizes. 

Today, a nail machine makes hundreds of accu- 
rately pointed and headed nails per minute . . . more 
than a week’s production for a Colonial family in the 
days when crude iron nails were hammered out by 


hand. 


WHAT MADE IT POSSIBLE?... 


Modern metallurgy and manufacturing techniques 
are responsible for America’s tremendous yearly pro- 
duction of nails. Today’s steel nails are far tougher 
and more economical than their Colonial counter- 
part. New functional designs and special finishes have 
been created . . . other metals put to use. And re- 
search now promises nails with even greater holding 
power. 


AMERICA WORKS THAT WAY... 


Progress and growth demand a ceaseless search for 
new ways to improve product quality . . . to extend 
utility . . . to increase output . . . to lower costs. That 
is why management relies on the constant flow of 
information available through America’s all-seeing, 
all-hearing and reporting Inter-Communications 
System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the unique 
contribution of the American business press .. . a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to 
manage better, design better, manufacture better, 
research better, sell better, buy better. 


COMMUNICATION IS OUR BUSINESS... 


The McGraw-Hill publications are a part of this 
American Inter-Communications System. 

As publishers, we know the consuming insistence 
of editors on analyzing, interpreting and reporting 
worthwhile ideas. We know that businessmen, in 
order to keep abreast of their jobs, subscribe to—pay 
for— McGraw-Hill magazines edited for their specific 
business interest ... for the editorial pages tell 
“how” and the advertising pages tell “with what.” 





A CAREER FOR YOU... 


To a few 1953 engineering graduates, ‘“‘McGraw- 
Hill” will mean “writing” as well as “reading.” 
Spurred by experience on college magazines, or 
broadened by work in industry, these men will join 
those of earlier classes who are now McGraw-Hill 
—- editors 
f you are thinking their way, tell our Personnel 
Relations Department (College Section) —now— 
about your qualifications for an editorial career. 











McGRAW-HILL PUBLISHING COMPANY, INC. 


(i) 330 WEST 42nd STREET, NEW YORK 36,N.Y. ‘QB; 


HEADQUARTERS FOR BUSINESS INUFORMATIOS 
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Three cables in one! tha 


was the solution sought, for supplying 
power, operational control and com- 
munication to a pumping house 414 miles off shore in Lake Okee- 
chobee, Florida. 

As usual, Okonite engineers were consulted on the problem. Their 
studies showed that it was possible to combine a three-fold function 
in one cable. This was accomplished by the use of Okolite high- 
voltage insulation whose electrical characteristics permitted carrier 
current to be superimposed on the power canductors. 

The result was a single Okonite-insulated cable — steel-armored for 
the 41/4 underwater miles, with a non-metallic sheath for an addi- 
tional 21/4 miles underground— which suppKies not only power and 
operation control, but a communication circuit as well. 


Tough jobs are the true test of electrical cable... and 
installations on such jobs usually turn out to be Okonite. 








MA -), 6 a i T E FR insulated wires and cables 
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I FILLING! 


WORLD’S ONLY 
DRAWING INK 
| FOUNTAIN PEN 


with interchangeable nibs 


Saves thousands of time-wasting 

pen filling operations for the artist 

or draftsman—insures uniform thick- 

ness of line from hairline to 44" thick. 

Ideal for lettering, freehand drawing, 

technical drawing, sketching, or stenciling 

with the interchangeable nibs. Graphos uses 

any drawing ink, black or colored. Handles 

exactly like any drawing pen — beautifully 

balanced, light touch. Time-tested—thousands in 

use in leading drafting rooms and art studios all 

over the world. Use the famous PELICAN WATER- 

PROOF DRAWING INKS for best results. 

Ask your dealer — or write for illustrated booklets 


JOHN HENSCHEL & CO., INC. 
105 East 29th Street, New York 16, N. Y. 





The simple, low-cost 
way to carry power 
or control around 


The two products illustrated presented the 
same problem — how to carry rotary move- 
ment around a turn. The designers might 
have done it with combinations of straight 
shafts, universals, bevel gears and other 
mechanical elements. Instead, they saved 
parts and costs by using S.S.White Flexible 
Shafts, and they eliminated a lot of unnec- 
éssary assembly time and operations in the 
bargain. 
**e ee * 


Many of the problems you'll face in in- 
dustry will deal with the application of 
power drives and remote control with cost 
being an essential factor. That’s why it will 
pay you to become familiar with S.S.White 
Flexible Shafts, because these “Metal 
Muscles”® offer important savings in trans- 
mitting power or control. 


SEND FOR THIS FREE 
FLEXIBLE SHAFT BOOKLET 


Bulletin 5008 contains 
basic flexible shaft facts 
and shows how to select 
and apply flexible shafts. 
Write for a copy. 


zs, 
inct hhc INDUSTRIAL DIVISION 


DENTAL MFG. CO. Dept.C, 10 East 40th St. 








NEW YORK 16, N. Y. 
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Dr. Cirnton R. Hanna, Associate Director 
Westinghouse Research Laboratories 
Enrolled in Westinghouse Graduate Student 
Training Course after graduation from Purdue 
University in 1922. Dr. Hanna, with over 100 
patents to his credit, is one of the nation’s lead- 
ing authorities on gyroscopically controlled 

regulating devices. 


Carroiy V. Roseserry, Manager 
Westinghouse Electric Utility Department 
Upon graduation from Oklahoma A & M in 
1934, he enrolled in the Westinghouse Graduate 
Student Training Program. Assigned first as a 
salesman, he was advanced to district Assistant 
Electric Utility Manager, branch Electric 
Utility Supervisor, and in 1951 was appointed 

to his present post. 


Dr. Enwin L. Harper 
Westinghouse Consulting Engineer 
Enrolled in Waliesunes Graduate Student 
Training Course after graduation from Cornell 
University in 1926. Dr. Harder has become na- 
tionally known for his analytical and develop- 
ment work in power systems. He is co-developer 
of the Anacom, an electric analogue computer. 
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They did 
what you can do 
to achieve success 


These Westinghouse executives have several things in common 
...a desire to excel, intense enjoyment of their work, and early 
training in their fields of specialization. All entered Westing- 
house through the Graduate Student Training Program... the 
same program that today is launching young engineers on 
careers with Westinghouse. 

You can do what these men did to achieve success, They 
found out early what their likings and talents were, what they 
wanted to do, and set their sights accordingly. With the help of 
the Westinghouse Training Program, you, too, can get off to a 
sure start on the career of your choice. 


The Westinghouse Graduate Student Training Program 
This program has been carefully developed through 50 year 
to enable top men, selected in leading colleges, to choose their 
careers wisely from the wide variety of opportunities avaiable 
at Westinghouse. The program gives you a clear understanding 
of the company and its products... lets you try out many types 
of work through planned work assignments ... and offers you 
the benefit of personal counsel in selecting the field for your 
career. The Westinghouse Graduate Student Training Program 
helps supply the answer to that all-important question, “Which 
is the right career for you?” 
For full information on the Westinghouse Training Program, 
send for our 32-page book, “Finding Your Place in Industry.” 
G-10250 


EDUCATIONAL DEPARTMENT 


you CAN BE SURE...1F ITS 


Westinghouse 


To obtain copy of “Finding Your Place in 
Industry”, consult Placement Officer of 
your university, or mail this coupon to: 
Mr. C. S. Purnell 

District Educational Co-ordinator 

Westinghouse Electric Corporation 

40 Wall Street 

New York 5, New York 


Name___ 
School__ 
Street___ 


City 4 = —Zone__State___ 





Visitor: What's the name of this 
school? 

Student: Sorry, I’m just a foot- 
ball player here. 


* * * 


In the days of Queen Elizabeth, 
‘tis said that some of the ladies of 
the court liked to curl wp with a 
good book, while others preferred 
indiwwidual pages. 


> * * 


Anyone who claims that it 1s 
impossible to attain absolute zero 
hasn’t taken a quiz in thermo re- 
cently. 

* *. * 
| love the ENGINEER | think it’s 
swell 
On Tuesday mornings | run pell 
mell 
To get my copy and read each line 
The stories and features | think are 


fine. 


| laugh at the jokes and read all 
the ads. 

| note all the news and take up the 
fads. 

And when | praise it | score those 
who laugh. 

I'm really most loyal for I’m on the 
staff. 

* * * 

The reason a lot of girls never get 
married is that they are too biased. 
Their boy friends get tired of the 
“bias this and that” stuff. 


* * * 


Senior: “You forgot to take off 
your pajamas this morning.” 

Freshman: “No, | didn’t. This is 
my ROTC uniform.” 


. + * 


While a lot of lives have been 


wrecked by whisky, just look at 
all the big ships that have been 


wrecked by water. 
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A young man stood sipping a 
glass of beer at a bar when an- 
other man came in and ordered an 
Inverted Boilermaker. Upon gulp- 
ing it down he proceeded to walk 
up one wall, across the ceiling, 
down the opposite wall, and out 
the door. 


The beer drinker was astonished. 
Calling the bartender 
asked, “What kind of a guy is 
that?” 


over, he 


“He's 


Never says good night when he 


a queer one all right. 


leaves.” 


To most of us a debutante is just 
a tomato with lots and lots of let- 


tuce. 


She—Do you know the horrible 
things they’ve been saying about 
me? 

He—Why do you think | came 
over? 


A mule has two legs behind, 
And two it has before. 
You stand behind before you find 


What the two behind be for. 


“Now that we're engaged, Dar- 
ling, you're going to give me a 
ring, are’t you?” 

“Sure kid, what's your phone 
number?” 


| don’t like this school. 

Why not? 

Some jokers just threw a big 
party down stairs. 

What's wrong with that? 


| was the party. 


Freshman: “I don’t know.” 
Sophomore: “I’m not prepared.” 
Junior: “I don’t remember.” 
Senior: “I don’t believe that I 
can add anything to what has been 


said. 
* * 7. 


Little Jack Horner 
Sat in a corner 
Eating up crib notes like pie. 
He opened his book 
And took a long look 
And now he’s in TAU BETA PI. 


Little Jack Horner 
Sat in a corner 
Always with flask and cork screw. 
Whenever he'd flunk 
He’d always get drunk 
And now he’s in ALPHA PI MU. 


Little Jack Horner 
Sat in a corner 
With his handbooks torn in two; 
And he guessed on his prelims 
So without any feelings 
They’ve busted him right out of 


school. 
* * * 


Darling, I’m groping for words. 
Well, you won't find them there. 
* * * 
Jane: “I’m perfect.” 
Gene: “I’m practice.” 
* * * 

Beer is like the sun. It rises in 

the yeast and sets in the vest. 
* * * 

Mother is always having trouble 
with either Father or the furnace. 
Every time she’s watching one, the 
other goes out. 

* * * 
There was a young lady named 

Banker, 

Who slept while the ship was at 
anchor. 

She woke in dismay 

When she heard the mate say, 
“Now hoist up that top sheet and 

spanker.” 
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ka the laboratory, in the drafting room, on 

the production line, photography has become 

a most important tool. It records fleeting instru- 
ment traces for study. It examines metal structure 
through electron micrography, x-ray diffraction, and 
microradiography. 

The use of photography in engineering, business, and 
industry is increasing steadily. This has led graduates in the 
physical sciences and in engineering to find positions with 
the Eastman Kodak Company. If you are interested, 
write to Business and Technical Personnel Department, 
Eastman Kodak Company, Rochester 4, N. Y. 


FUNCTIONAL PHOTOGRAPHY 


serves industrial, commercial, and scientific progress 


These traces provide helicopter engineers 
with information about blade stresses during 
flight. Strain gages pick up bending at 
different locations. Photography with its 
perfect memory catches the whole story 

as fast as it happens. 





MY QUESTION TO THE 


G-E STUDENT 


INFORMATION PANEL: 


«‘What is General Electric’s policy on 
employment in light of the draft?” 


+» « « John C, Bennett, University of Rochester. 1953 


R. J. CANNING, Business Training Department 
Basically, the Company is interviewing and considering 
college students for employment without regard to their 
draft status. We're not passing over men because they are 
eligible for the draft—we’re hiring them if they have the 
qualifications we want in our employees. We are looking 
at the area of employment on a pea dc basis, and we 
think we are going to carry a perpetual inventory of men 
in the armed forces for a considerable period of time. It’s 
true we lose some men, but we get many back, and with 
this in mind our policy is based on personal qualifications, 
not on draft eligibility. 


J. L. MICHAELSON, General Engineering Laboratory 
. . . We are experiencing a growing appreciation of the 
importance of an adequate supply of well-trained pro- 
fessional people to this country’s immediate and future 
welfare. Although this situation creates excellent oppor- 
tunities for you students for future employment, the 
draft may leave you plagued by uncertainty for the 
present. But, remember this, we are not only considering 
college people for employment entirely for the year 1952. 
We are also thinking ahead to the years °54, °55, and °56, 
and if we find a good man now, knowing he is going into 
military service, we will still make long-range employment 
plans for him. We still would like to have him come with 
us after he has completed his military service. 


Do you have a question 


The answers to John Bennett's question - - excerpts taken from the panel discussion - - are given below. 


M. M. BORING, Engineering Services Division 
Whether or not you are called into military service 
you can reasonably expect to follow your profession for 
approximately 30 or 40 years. Your solution to the many 
problems, such as this one, which arise during your entire 
productive period, will be a lifetime undertaking. A period 
spent serving your country in a military way will represent 
a relatively small part of your total professional life. The 
way you handle a problem such as this, and the infor- 
mation you get to help in its solution, will determine to 
a large extent your ability to handle future problems. 
Now, where does General Electric stand in regard to 
this draft situation? This is our policy. Regardless of 
military status, we desire to interview all students who 
are interested in our Company. And, irrespective of mili- 
tary status, we will make employment offers to all who 
have the qualifications we are looking for, and whom we 
would like to have become members of the General 
Electric family. If any of these people are called into 
service before starting work with us, business conditions 
permitting, our offers will be waiting for them when they 
return. Those with us before being called into service 
will maintain continuity, and, barring unforeseen circum- 
stances, will be assured of employment upon return. 
Following World War II we did not have to go back 
on a single promise. When the present world situation is 
concluded we hope our record will remain the same. 


or seek further information? If so, write to 


College Editor, Dept. 221-6, General Electric, Co., Schenectady 5, N.Y. 
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